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Dear Mr. Stilman: 
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1.0 INTRODUCTION 

Under Superfiind Technical Assessment and Response Team (START) Contract Number (No.) EP-W-05-

054, Technical Direction Document No. TTEMI-05-003-0078, the U.S. Environmental Protection 

Agency (EPA) tasked Tetra Tech EM Inc. (Tetra Tech) to prepare a removal assessment report (RAR) for 

an activity-based sampling (ABS) and bulk material sampling event that was conducted on December 2 

and 3, 2009, and a follow-up site visit conducted on March 21, 2011, at the vermiculite exfoliation site 

GAG 148 (GAG 148) located in Woodruff, Spartanburg County, South Carolina. The purpose of this 

RAR is to describe the field activities conducted and the sampling methods that were followed; present 

the type, number, and location of the samples that were collected during the sampling event; and present 

the laboratory analytical data for the samples that were analyzed. The sampling event and follow-up site 

visit were led by the EPA Region 4 Emergency Response and Removal Branch with Tetra Tech's 

technical assistance. 

All activities and procedures discussed and described in this RAR were conducted in accordance with the 

Tetra Tech Draft Sampling and Analysis Plan (SAP) dated November 16,2009 and approved as final by 

the EPA Gn-Scene Coordinator (GSC) on March 9, 2010 (Reference [Ref] 1). Tetra Tech conducted site 

activities in general accordance with the SAP and applicable EPA and other guidance documents cited in 

the SAP to ensure that the project data quality objectives (DQG) were met. These guidance documents 

specifically apply to various aspects of field events, including sampling locations, sample types, sampling 

procedures, general sample analysis, field quality assurance and quality control (QA/QC), and related 

topics (Refs. 2 through 8). Gther guidance documents - some of which were not cited in the SAP -

primarily governing sample analysis (Refs. 9 through 14) and data validation (Refs. 15 through 17) were 

also applied to this project. The SAP was intended as a general, flexible guidance document that would 

not inhibit significant refinement in the approach that was anticipated for the field event resulting from 

unexpected site conditions, personal observations, and professional opinions of field personnel. This 

refinement process led to deviations in actual field or other project-related activities from the 

specifications presented in the SAP and the guidance documents cited in the SAP. Most of these 

deviations are described in this RAR and reflect the careful oversight conducted and recommendations 

made by the EPA GSC, as well as observations and recommendations made by Tetra Tech, during the 

December 2009 field event at the GAG 148 site. Refer to the logbook notes and field sheets presented in 

Appendix C for a detailed record of the activities and procedures conducted at the GAG 148 site during 
the field event. 
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The primary objective of the December 2009 ABS and bulk material sampling field event conducted at 

the GAO 148 site was to evaluate potential human exposures from disturbance of materials potentially 
contaminated with asbestos by conducting specific activities at the site. Sampling at the site occurred 

during or in association with various disturbance-type activities and included collection of air samples and 

bulk material samples (consisting of debris, soil, and what was reported to be concentrated vermiculite). 

The air sampling activities at the GAO 148 site included collection of a background air sample to quantify 
any background levels of asbestos in the air and ABS air samples. Lot blanks and field blanks were also 

collected from the filter media used to collect the air samples. One bulk material sample consisting of 

soil and debris was collected in association with one of the three ABS air sampling rounds that were 

conducted. Four additional bulk material samples (consisting of what was reported to be concentrated 
vermiculite) not directly associated with specific disturbance-type activities were also collected during the 

December 2009 sampling event. Though presented as possibilities in the SAP, indoor aggressive air 

sampling and the collecting of vermiculite attic insulation (VAI) samples and microvacuum dust samples 

did not occur during the field sampling event at the GAO 148 site due to site conditions. In addition, 

weather was monitored to establish site-specific meteorological parameters such as wind direction and 

wind speed. The air and bulk material samples collected were submitted for analysis of asbestos. The 

bulk material samples were also analyzed for water (moisture) content and particle size distribution. 

The sampling and analysis described and the data presented in this RAR were intended to assist in 

evaluating the presence or absence of asbestos at the site. If asbestos was found to be present, a 
subsequent objective of the sampling event was to determine whether the asbestos identified is of the t)q)e 

that originated from the W.R. Grace vermiculite mine in Libby, Montana. A final objective for this work 

was to support an evaluation of the need for further investigation under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CBRCLA); this evaluation will involve a risk 

assessment conducted separately under EPA's guidance and direction, using the analytical data generated 

from this field investigation and the subsequent laboratory analysis. 

The remainder of this RAR for the ABS and bulk material sampling event conducted at the GAO 148 site 

is organized as follows: 

Section 2.0 describes the site, its background information, and the general site setting. 

• Section 3.0 summarizes the field activities, including the sampling conducted during the 
December 2009 ABS and bulk material sampling event and the follow-up site visit conducted on 
March 21, 2011. 
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Section 4.0 discusses the laboratory analysis of the samples collected. 

Section 5.0 summarizes validation of the sample data generated by the laboratories. 

Section 6.0 presents the laboratory analytical results for the samples collected. 

Section 7.0 discusses reconciliation of the data to project-specific DQOs. 

Section 8.0 presents the references cited in this RAR. 

Appendix A contains figures showing the site location, site layout, and the sample locations. 

Appendix B provides tables presenting the samples, sample locations and descriptions, air 
sampling durations, total air volumes sampled, and the laboratory analytical results for the 
samples analyzed. 

Appendix C provides the logbook notes and field sheets. 

Appendix D presents the photographic log. 

Appendix E contains a table of witnesses for the field events, including the March 21,2011 
follow-up site visit. 

Appendix F provides the sample chains-of-custody (COC) forms and the spreadsheets prepared 
for uploading the sample collection data into a Scribe database. 

Appendix G presents the Scribe database on compact disc (CD). r-

Attachment 1 provides the data validation reports on CD. 

Attachment 2 provides the meteorological monitoring data on CD. 

Attachment 3 provides the laboratory data packages on CD. ii*'; ' ̂  

2.0 SITE BACKGROUND f A iwf *^3 ' 

2.1 SITE HISTORY 

The GAG 148 site is located at 13101 Highway 221, Woodruff, Spartanburg County, South Carolina, 
29388. The geographic coordinates for the site are latitude 34.697746 degrees north and longitude 

81.998782 degrees west (Ref. 18). Appendix A, Figure 1 shows the site location and Figure 2 presents 

the overall site layout, including the approximate property bormdary. The property boundary that 
includes the GAD 148 site covers about 23 acres (Ref. 19), and includes two businesses: Palmetto 

Vermiculite, Inc., which generally occupies the northwestem portion of the property; and Quality 
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Haulers, Inc., which generally occupies the southeastern portion of the property. The portion of the 

property occupied by Palmetto Vermiculite, Inc. was the focus of this investigation. The remainder of 

this section describes only that portion of the property. 

At the time of the field event, the portion of the property occupied by Palmetto Vermiculite, Inc. consisted 

of a large building complex, within which were; offices; vermiculite exfoliation fumaces, hoppers, 
conveyors, silos, and related machinery; several large, covered storage bays where materials including 

what was reportedly concentrated vermiculite from various somces were stored; and other machinery and 

equipment. Products sold by Palmetto Vermiculite, Inc. include exfoliated vermiculite, cement, gravel, 

and sand (Ref. 20). The building complex had exterior walls that covered part but not all the perimeter of 

the complex, which rendered large portions of the interior of the complex susceptible to the influence of 

wind and weather to varying degrees. The remaining portion of the property occupied by Palmetto 

Vermiculite, Inc. was open and consisted of bare ground, gravel-covered areas, and areas covered in low 

vegetation. Semi-trailers were stored in some of the outdoor areas. Some trees bordered the property 

along its northwestern perimeter, and a large electric power line crossed the comer of the property north 
of the complex. 

Information regarding the history of the GAO 148 site was provided by EPA and other sources (Refs. 21 

through 24). The available file material indicates that the GAO 148 site is the location of a former and 

currently-operating vermiculite exfoliation facility that processes vermiculite obtained from both 

domestic and foreign sources. The facility reportedly began operations in 1988 (Ref. 23), although some 

files suggest that vermiculite exfoliation operations may have begun at the site as early as 1964 (Refs. 21 

and 22). The vermiculite exfoliation facility has reportedly purchased vermiculite ore from suppliers 

located in South Carolina, Virginia, Georgia, New Jersey, South Afiica, and China (Refs. 21 through 23; 

also see Appendix C). The facility reportedly processes vermiculite for use in horticultural products, 

lightweight cements, plaster, and other products (Refs. 21 and 22). An EPA database compiled from 

W.R. Grace shipping invoices did not contain any records indicating that vermiculite ore from the W.R. 
Grace vermiculite mine in Libby, Montana were shipped to the GAO 148 site (Refs. 21 and 22). Palmetto 

Vermiculite, Inc. has claimed that it "never purchased, received or processed any ore from Libby" (Ref. 

23). Samples of various ores, waste rock, and finished product were collected at the site by EPA Region 

4 on June 6, 2001; the samples were submitted for analysis for asbestos by polarized light microscopy 

(PLM) (Refs. 21 through 24). The EPA report indicated that asbestos was not detected in the samples 

collected from the GAO 148 site, although the laboratory's results attached to the EPA report indicated 
that "Mineral Fibers of Concem" were identified in two of the samples; a footnote in the laboratory's 
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results states that: "Mineral Fibers of Concern represent a newer class of amphibole categories that has 

been identified by the USEPA Region 8 in conjunction with the Libby, MT project. These include 

richterite and winchite" (Refs. 23 and 24). Based on information gathered regarding the GAO 148 site, 

EPA concluded that further investigation at the site was required. 

2.2 SETTING 

The GAO 148 site is located about 25 miles southeast of downtown Greenville, South Carolina, in a 

mostly undeveloped rural area of mixed agricultural, industrial, commercial, and residential use. The 

GAO 148 site is bordered to the southwest by U.S. Highway 221 (Laurens Road) and a CSX railroad line. 

To the northwest and northeast the site is bordered by forest and areas of low vegetation (Ref. 18). Some 

areas to the southwest, northwest, and north of the GAO 148 site appear disturbed in recent and historical 

aerial photographs, suggesting that they may have been involved in mining or quarrying operations in the 

past (Refs. 18 and 19). The site is bordered to the southeast by industrial and commercial businesses, 

including Quality Haulers, Inc., which - as indicated earlier - lies within the same property boundary as 

Palmetto Vermiculite, Inc. To the southeast beyond these businesses is Kilgore Bridge Road. A market 

and restaurant are located about 450 feet south-southeast of Palmetto Vermiculite, Inc. Residential areas 

exist near the site in most directions, and the nearest residence lies less than 650 feet southeast of 

Palmetto Vermiculite, Inc (see Appendix A, Figure 2). The nearest chmch is located approximately 0.75 

mile southeast of Palmetto Vermiculite, Inc., and the nearest school. Woodruff Primary School, is located 

about a 2.25 miles north-northwest of Palmetto Vermiculite, Inc. (Ref. 18). 

3.0 SUMMARY OF SAMPLING ACTIVITIES 

On December 2 and 3,2009, Tetra Tech START and EPA conducted ABS and bulk material sampling at 

the GAO 148 site. In addition, Tetra Tech START and EPA conducted a follow-up site visit on March 

21, 2011, which did not involve additional sampling. This section summarizes the field activities that 

were conducted during these field events. Although the general approach to conducting the December 

2009 sampling event was outlined in the SAP (Ref. 1), sampling approaches, locations, and the number of 

samples collected were refined and modified in response to site conditions at the time of the field event. 

As stated earlier, most deviations are described in this RAR if actual field or other project-related 
activities deviated fi-om specifications presented in the SAP (or in the guidance documents cited therein). 
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Field participants included personnel from EPA Region 4 and Tetra Tech START, and their names and 
responsibilities were as follows: 

Leonardo Ceron, EPA Region 4 

Terry Stilman, EPA Region 4 

John Schendel, Tetra Tech START 

Randy Mayer, Tetra Tech START 

Spencer Smith, Tetra Tech START 

Debbie Kristiansen, Tetra Tech START 

Vicky Farmer, Tetra Tech START 

James Ferreira, Tetra Tech START 

Wendy Robinson, Tetra Tech START 

OSC, Task Monitor 

OSC, Task Monitor 

Project Manager 

Field Team Leader 

Field Team Member 

Field Team Member 

Field Team Member 

Field Team Member 

Field Team Member 

*-

Logbook notes and field data sheets resulting from the field events at the GAO 148 site are contained in 

Appendix C, and a photographic log is presented in Appendix D. A table of witnesses that provides 

contact information for the individuals presented above and others is presented in Appendix E. 

Tetra Tech processed all samples collected during the field events using the EPA Scribe software, which 
generated a project database. The project Scribe database was used to generate COC forms for shipping 

the samples to the laboratory. Appendix F presents the spreadsheets prepared for uploading the sample 

collection information into the Scribe database and also provides copies of the COCs generated from the 

Scribe database. 

Data from the laboratory analysis of the samples may also be uploaded into the project Scribe database. 

The database will be stored at the Tetra Tech office in Duluth, Georgia until data entry is completed; once 

completed, the database will be submitted to EPA. The project Scribe database is presented in Appendix 

G; currently, the database contains only sample collection information and not data from the analysis of 

the samples. 

Some of the deviations from specifications presented in the SAP (Ref. 1) relate to sampling procedures, 

flow-rate measurement, and sampling locations. The deviations described here apply to all major aspects 

of the sampling event conducted at the GAO 148 site. 
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On December 2, 2009, the meteorological station was positioned northeast of the large building complex 

at the GAG 148 site, near the site's property boundary (see Appendix A, Figures 3). This location was 

chosen because it was considered - based on the observed wind direction at the beginning of the day - to 

have been relatively free from the influence of buildings, trees, and other structures that might have 

prevented accurate measurement of general weather conditions at the GAG 148 site, such as wind 

direction and speed. Gn December 3, 2009, the meteorological station was positioned northwest of the 

large building complex, within the GAG 148 site property boundary (see Appendix A, Figures 4). This 

location was also chosen because it was relatively far from buildings, trees, and other structures that 

might have prevented accurate measurement of general weather conditions at the GAG 148 site. 

During the December 2 and 3, 2009 field event, the field team used personal observations of wind 

direction and relative wind speed while field activities were imderway to support selecting (1) staging 

locations for personnel and the decontamination station, (2) the background air sampling location, and (3) 

the upwind and downwind perimeter air sampling locations associated with each ABS event (see 

Appendix A, Figures 3 and 4). While some of these observations were recorded in the logbook notes 

(Appendix C), no attempt was made to hand-record detailed, personal observations of the weather, 

primarily because the meteorological station's data were relied upon to be the official record of weather 

conditions during the ABS field events. The data recorded on December 2 and 3,2009 by the on-site 

meteorological station are presented in Attachment 2. 

3.2 FIELD QUALITY CONTROL SAMPLING 

The SAP (Ref. 1) specifies the types and quantities of the field quality control samples that were planned 

for the sampling event at the GAG 148 site. These quality control samples included lot blanks and field 

blanks associated with the air samples, and field duplicate samples. The lot blanks were unused air 
sample cassettes that were stored offsite for the duration of the December 2009 field event; these blanks 

were used to determine whether the sample-collection media were affecting the analytical results for the 

air samples. The field blanks were unused air sample cassettes that were taken to the GAG 148 site and 
stored in the same containers from which air sample cassettes were withdrawn for use in sampling; these 
blanks were used to determine whether the sample-collection media were being contaminated through 

field handling (not including collecting air samples) and thus affecting the analytical results of the air 
samples. Two lot blanks and two field blanks associated with the air samples were collected during the 

December 2009 air sampling event at the GAG 148 site; each blank consisted of an unused 25-millimeter 

(mm) diameter, 0.8-micrometer (pm) mbced cellulose ester membrane (MCE) air filter cassette. All lot 
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blanks and field blanks were submitted to the laboratory for analysis. The lot and field blank sample 

information is provided in Appendix B, Table 1, and the laboratory analytical results for these samples are 

presented in Appendix B, Table 2. The analytical results will be discussed later in this RAR. 

The SAP specifies that field duplicate samples were to be collected for each type of sample matrix at a 

frequency of one per sampling event or for every 20 samples, whichever is more frequent. Field duplicate 
samples are intended to measure precision for both the field sampling procedures and the laboratory 
analyses. The sample matrices for the December 2009 sampling event conducted at the GAO 148 site 
included: 

Background air samples 
Backpack (participant breathing zone) high flow rate air samples associated with an ABS roimd 
(ABS backpack high flow rate air samples) 
ABS backpack low flow rate air samples 
Perimeter upwind high flow rate air samples associated with an ABS sampling roimd (ABS 
perimeter upwind high flow rate air samples) 
ABS perimeter upwind low flow rate air samples 
ABS perimeter downwind high flow rate air samples 
ABS perimeter downwind low flow rate air samples 
ABS bulk material samples 
Additional bulk material samples 

Field duplicate samples were collected, however, for only the following matrices: ABS backpack low 

flow rate air samples, ABS perimeter upwind high flow rate air samples, and ABS perimeter upwind low 

flow rate air samples. Further information and the laboratory analytical results for the field duplicate 

samples collected during the GAO 148 site sampling event are presented in tables in Appendix B that are 

referenced in subsequent sections of this report. 

3.3 BACKGROUND AIR SAMPLING 

Background air samples were collected on only one of the two days of sampling during the December 
2009 field event at the GAO 148 site. On December 2,2009 background air sampling was not conducted 

due to the occurrence of heavy rain. On December 3, 2009, however, background air sample G148-BKA-

19 was collected (see Appendix A, Figure 4). The information for this backgroxmd air sample is provided 

in Appendix B, Table 3, and the laboratory analytical results for this sample are presented in Appendix B, 

Table 4. The analytical results will be discussed later in this RAR. 
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The SAP specifies that the inlets of the air filter cassettes should be positioned downward during 

sampling. This requirement was generally achieved because the weight of each cassette deflected its inlet 

downward as it hung on the end of the sample tubing. In addition, the SAP specifies that for stationary 

air sampling locations located outdoors, the air filter cassettes should be positioned perpendicular to the 

wind direction. This requirement was also generally achieved for the same reason given above, assuming 

that the wind generally blew parallel to the ground surface. However, the exact position of each air filter 

cassette inlet was not confirmed to be precisely downward-facing; it is more likely that each cassette's 

inlet was pointing generally downward but at an angle. The SAP also specifies that the air filter cassettes 

for all stationary air sampling locations be mounted on a 4- to 5-foot-tall tripod stand. The tripod stands 

used during the December 2009 sampling event were approximately 4.5 feet tall, and the air filter 

cassettes were mounted on the stands such that the open-faced inlets of the cassettes generally hung at a 

height of about 4 feet above the ground surface, although individual cassette inlet heights may have 

varied above and below this height by several inches. 

In addition, the SAP specifies that the air flow rates of all air sampling trains (filter cassette, tubing, and 

air pump) used to collect air samples at the GAO 148 site should be measured using a rotameter or Bios 

DryCal DC-Lite primary flow meter before and after samples were collected. Air flow rates of all air 

sampling trains used during the field sampling event at the GAO 148 site were measured using rotameters 

provided by Tetra Tech, instead of using the Bios DryCal DC-Lite primary flow meter. One rotameter 

capable of measuring a high flow rate range was used to measure the flow rates of the sampling trains 

prepared for high flow rate air sampling, and another rotameter with a lower flow rate range was used to 

measure the flow rates of the sampling trains prepared for low flow rate air sampling. The Bios DryCal 

DC-Lite flow meter was not used because measuring flow rates in the dusty field environment could 

damage the flow meter. Also the Bios DryCal DC-Lite can be a more time-consuming instrument of 

measurement than a typical rotameter. Furthermore, while air flow rates of all air sampling trains were 

measured before sampling was begim, their post-sampling-period flow rates were typically not measured 

after sample collection had ended. Instead, the post-sampling flow rates for most if not all air sampling 

trains were typically measured while they were still collecting air at their sampling locations, near the 

ends of their sampling periods. These near-end-of-sampling flow rate measurements were used in place 
of literal post-sampling flow rates. 

The SAP also specifies that the background air sample location should be positioned upwind of the GAO 

148 site and 30 degrees away from the prevailing wind line. It further specifies that the upwind perimeter 
air sample locations associated with the ABS air sampling rotmds be positioned upwind of their 
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respective activities, 30 degrees away from the prevailing wind line, and on the opposite side of the 

prevailing wind line as the background air sample location. The locations for all of these samples were 
chosen to be upwind and were based on local weather forecast information and observations made at the 

site at the time of sampling. The requirement of positioning these samples 30 degrees away from and on 

opposite sides of the prevailing wind line was generally not followed. Tetra Tech's decision on where to 

place a sample was determined less by strict adherence to the specified requirements than limitations 
posed by topography and the presence of structures and trees that influenced local wind flow. This was 

especially tme for the two ABS air sampling rounds conducted within the large building complex on 

December 2, 2009, where the structure's walls, machinery, and other materials, combined with the 

building's many openings to the outdoors, likely had a significant infiuence on wind flow through its 

interior spaces. In addition, the wind direction and speed varied over time during the two-day ABS air 
sampling field event at the GAO 148 site due to changes in weather conditions and the influence on wind 

patterns caused by obstacles on and in the vicinity of the site. If the wind direction changed during an 

ABS air sampling round, it may have caused upwind and downwind stationary air sampling locations to 

switch (or share) roles, effectively making the designations "upwind" and "downwind" ambiguous for the 

samples collected. 

Further details regarding the sampling during the December 2009 GAO 148 site field event are presented 

in the following subsections. 

3.1 METEOROLOGICAL MONITORING 

Tetra Tech supplied a portable meteorological station for use during ABS activities at the GAO 148 site 

to measure wind speed, wind direction, temperature, and other meteorological parameters in real time. 
Aside from its use to help evaluate site conditions and guide activities while the sampling event was 

taking place, the meteorological station's data were stored for later retrieval in evaluating the laboratory 

data from the analysis of the samples. 

The meteorological station was used at the site during the ABS-related field events on December 2 and 3, 
2009. A malfunction of the meteorological station occurred during both days, however, which interrupted 

continuous logging of some meteorological parameters during the air sampling activities that were 

conducted. Therefore, the data for some meteorological parameters may not be available for some time 

periods over which the air sampling activities were occurring during the field event. 
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The SAP (Ref. 1) specifies that background air samples should be collected concurrent with all site 

activities each day of the sampling event at the GAO 148 site, and, as indicated above, this requirement 

was not met for December 2,2009, the first of the two-day sampling event. The requirement was 

generally followed for the second day (December 3, 2009), although background air sampling ceased up 

to about 40 minutes before the last of the bulk material samples had been collected. This circumstance 

was not a cause for concern. 

The SAP also specifies that the background air samples should be collected off site or at the site perimeter 

and upwind at a distance sufficient to prevent real-time influence by the ABS sampling activities 

conducted at the site. Figure 4 in Appendix A shows that the background air sample (G148-BKA-19) 

collected on December 3, 2009 was positioned northwest of the large building complex, within the GAO 

148 site property boundary. This background air sampling location was more than 200 feet from and 

considered - according to observations made of the prevailing wind direction - to have been generally 

upwind relative to ABS air sampling Round 3 before that event began. This location was also relatively 

far from buildings, trees, and other structures that might have influenced site weather conditions such as 

wind direction and speed. 

Within the limitations posed by site and weather conditions, the location for the December 3,2009 

background air sample was chosen in an attempt to reflect the prevailing air conditions upwind of and in 

the general area around the GAO 148 site. The background air sample collected on that day, however, 

was not upwind of all portions of the GAO 148 site. In addition, wind direction and speed varied over 

time during the December 3, 2009 air sampling event due to changes in weather conditions and the 

influence on wind patterns caused by obstacles on and in the vicinity of the site. Changes in wind 
direction that occurred during the December 3,2009 air sampling activities added a degree of uncertainty 

to the designation "upwind" assigned to the background air sample collected on that day. 

The SAP specifies that the sampling duration for the background air samples be a minimum of 480 

minutes (8 hours). The background air sampling duration of 160 minutes for December 3,2009 was less 
than 480 minutes, primarily because the ABS activities conducted on that day spanned a period of less 

than 480 minutes. Once ABS air sampling activities were completed for the day, the background air 

sampling was also ceased, causing the backgroimd air sampling diu^tion to be shorter than the required 

minimum. 
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3.4 AGGRESSIVE AIR AND BULK MATERIAL SAMPLING 

No indoor aggressive air sampling (and associated bulk material sampling) activities were conducted at 

the GAO 148 site. This was due to certain characteristics of site's large building complex. The building 
complex had exterior walls that covered part but not all of the perimeter of the complex, which rendered 

large portions of the interior of the complex susceptible to the influence of wind and weather to varying 

degrees. Based on the building's design, it was determined by the EPA OSC that the building complex 

was too open and exposed to the influences of weather to successfully conduct an indoor aggressive air 
sampling event. Instead (refer to Section 3.5), two ABS air sampling rounds were conducted at separate 

locations inside the site's building complex. 

3.5 ACTIVITY-BASED AIR AND BULK MATERIAL SAMPLING 

As stated in the SAP (Ref. 1), ABS air sampling was conducted at the GAO 148 site to simulate human 

exposure to asbestos during typical site activities. Three roimds of ABS air sampling were conducted at 

the GAO 148 site on December 2 and 3, 2009. In a departure from the SAP, which specifies that ABS be 
conducted outside, the first two rounds of ABS air sampling were conducted inside the large building 

complex at the GAO 148 site. This was due to the same reasons discussed in Section 3.4 that prohibited 
effective application of an indoor aggressive air sampling event. Because much of the interior of the 

complex was so susceptible to the influence of wind and weather, it was determined that conducting ABS 

air sampling inside the structure would be more appropriate. The first of the two ABS air sampling 

rounds conducted inside the structure did not include EPA and Tetra Tech START conducting a 

simulated activity; instead, several ABS perimeter high and low flow rate air sample sets were arrayed 
aroimd an area where actual Palmetto Vermiculite, Inc. personnel were conducting work activities. The 

second indoor ABS air sampling round did involve EPA and Tetra Tech START personnel conducting a 

simulated activity in the form of sweeping, although Palmetto Vermiculite, Inc. personnel were also 

conducting work activities in the vicinity during this ABS round (see Appendix A, Figure 3). The third 

round of ABS air sampling was conducted outside and involved EPA and Tetra Tech START persoimel 

conducting a simulated raking activity (see Appendix A, Figure 4). Each roimd of ABS air sampling was 
conducted for a period of 120 minutes. 

Air samples were prepared and arranged in the following way for each of the ABS air sampling rounds 

that were conducted. For ABS air sampling Rounds 2 and 3 - where EPA and Tetra Tech START 

conducted a simulated activity - a collocated set consisting of one high flow rate air sample and one low 
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flow rate air sample (not including field duplicate samples) was collected from the breathing zone of the 

participants who swept or raked over the course of each ABS round. The breathing zone can be 

visualized as a hemisphere approximately 6 to 9 inches around an individual's face. The air pumps for 

these samples were held in a backpack on the participant's back, and therefore these samples constituted 

the ABS backpack high flow rate and low flow rate air sample set. As stated above, EPA and Tetra Tech 

START did not conduct a simulated activity during ABS air sampling Round 1 because this round 

involved air sampling in an area where actual Palmetto Vermiculite, Inc. personnel were conducting work 

activities. Because the Palmetto Vermiculite, Inc. personnel did not carry any air samples, breathing zone 

samples (ABS backpack high and low flow rate air sample sets) were not collected during Round 1. 

During ABS air sampling Rounds 2 and 3, each participant engaged in conducting the activity for only a 
portion of each approximately 120-minute roimd, in order to avoid overheating and overexertion. When a 

participant's shift ended before the end of the round, the backpack with the ABS backpack high flow rate 

and low flow rate air sample set (plus any field duplicate samples) was transferred to another participant 
who took the next shift. 

For all three ABS air sampling rounds conducted at the GAO 148 site, an array of four collocated sets of 

air samples - each set consisting of one ABS perimeter high flow rate air sample and one ABS perimeter 

low flow rate air sample (not including field duplicate samples) - was also set up at locations surrounding 

the area chosen for the activity (see Appendix A, Figures 3 and 4). One ABS perimeter high flow rate 

and low flow rate air sample set (not including field duplicate samples) was positioned upwind of the 

activity area, and three sets of collocated ABS perimeter high flow rate and low flow rate air samples 

were positioned downwind of the activity area. As was stated in Section 3.0, variability and changes in 

wind direction and speed that occurred during the ABS air sampling rounds at the GAO 148 site may 

have caused upwind and downwind stationary air sampling locations to switch (or share) roles, effectively 

making the designations "upwind" and "downwind" ambiguous for the samples collected. For the two 

ABS air sampling rounds conducted within the large building complex on December 2, 2009, the 

structure's walls, machinery, and other materials, combined with the building's many openings to the 

outdoors, likely further influenced wind flow (speed and direction) as the outside wind entered the 
building's interior spaces. 

A multi-point composite bulk material sample was collected in association with ABS air sampling Round 
3, fi-om within the area where the activity occurred after the round was completed. Bulk material samples 

were not collected in association with ABS air sampling Rounds 1 and 2. In addition, microvacuum dust 
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samples were not collected in association with any of the three ABS air sampling rounds conducted at the 

GAO 148 site. 

Several deviations from specifications presented in the SAP (Ref. 1) were noted during the three ABS air 

sampling rounds conducted at the GAO 148 site. These deviations are as follows: 

• The SAP specifies that each ABS air sampling round should occur over a minimum 120-minute 
period. In most ABS air sampling events, the participants conduct the chosen activity over the 
entire 120-minute duration without interruption. Reflecting recommendations made by EPA 
Environmental Response Team (ERT) personnel during an earlier sampling event at another site, 
however, it was decided that breaks in the sweeping activity would be introduced during ABS air 
sampling Round 2 conducted at the GAO 148 site. This was done in an effort to limit the amount 
of airborne dust produced during the sweeping activity, and therefore prevent overloading of the 
ABS backpack and ABS perimeter air samples collected. For ABS air sampling Round 2, 
sweeping was conducted for about 34 minutes at the beginning of the two-hour activity period 
and then sweeping was stopped for about 25 minutes; sweeping was then conducted 
intermittently during two more portions (for about 15 minutes and again for about 19 minutes) 
over the remainder of the two-hour round. Whenever the sweeping participant was not sweeping, 
however, she remained within the designated activity area with the pumps for ABS backpack 
high and low flow rate air samples continuing to run. 

• The SAP specifies that during ABS air sampling events air samples should be collected from the 
breathing zones of the event participants. As stated earlier in this section, breathing zone samples 
(ABS backpack high and low flow rate air sample sets) were not collected during Round 1. TTiis 
was because Round 1 did not include EPA and Tetra Tech START personnel conducting a 
simulated activity, and during the activity that did occur - where actual Palmetto Vermiculite, 
Inc. personnel conducted their own work activities - these personnel did not carry any air 
samples. 

• The SAP specifies a minimum of four ABS perimeter air sampling locations - one upwind and 
three or more downwind - for each ABS air sampling round. This specification was met for all 
three ABS air sampling rounds conducted at the GAO 148 site. The SAP also specifies, however, 
that the ABS perimeter downwind air sampling locations be arrayed in a 180 degree arc 
downwind of the designated activity area. This specification was not strictly met during some of 
the ABS air sampling rounds conducted at the GAO 148 site. The arc formed by the downwind 
ABS perimeter air sampling locations were less than 180 degrees for ABS air sampling Rounds 2 
and 3 (see Appendix A, Figures 3 and 4). For Round 2, this was due in part to restrictions on 
ABS perimeter air sample placement posed by walls, machinery, materials, and the general layout 
of the rooms within the building where the activity was conducted. For both Roimds 2 and 3, the 
positioning of ABS perimeter air sampling locations was based on a careful consideration of the 
observed wind direction and deviation from the 180-degree specification was likely 
inconsequential. 

• The SAP specifies that after each ABS air sampling roxmd, grab or multi-point composite bulk 
material or microvacuum dust samples will be collected from within the area where the activity 
occurred. As stated earlier in this section, neither bulk material samples nor microvacuum dust 
samples were collected from the activity areas for ABS air sampling Rounds 1 and 2. While a 
bulk material sample was planned for the activity area where ABS air sampling Round 2 
occurred, the sample was not collected before leaving the GAO 148 site on the day Round 2 was 
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conducted. By the time on the following day when this bulk material sample was to be collected, 
the material swept during Round 2 had already been removed, re-spread, or otherwise obscured 
by ongoing operations at the facility so as to be considered unrepresentative of the material that 
was actually swept. As a result, it was decided that no bulk material sample be collected from the 
activity eirea for ABS air sampling Round 2. 

The SAP specifies that ABS air sampling should be conducted in accordance with EPA ERT 
standard operating procedure (SOP) No. 2084 (Ref. 4). Deviations from specifications presented 
in SOP No. 2084 that were noted during the ABS air sampling activities at the GAO 148 site are 
provided below: 

o SOP No. 2084 specifies that each ABS air sampling activity be conducted a minimum of 
three times in the same area to introduce variability in the conditions under which the 
activity is conducted and to expose trends. The SOP further states that this objective can 
be accomplished by either: a single participant repeating the simulated activity in the 
same area three or more times, or three or more participants simultaneously conducting 
the simulated activity in the area only once. This specification was not met for any of the 
ABS air sampling rounds conducted at the GAO 148 site. Instead, reflecting guidance 
provided by EPA ERT personnel who oversaw previous ABS air sampling events 
conducted at other sites, an ABS air sampling round was conducted only once on each of 
three separate areas at the GAO 148 site. For ABS air sampling Rounds 2 and 3, where 
EPA and Tetra Tech START personnel conducted simulated activities, no more than one 
participant at a time conducted the designated activity. For ABS air sampling Round 1, 
where a simulated activity was not conducted and instead actual Palmetto Vermiculite, 
Inc. personnel conducted their own work activities, there may at times have been more 
than one person working in the activity area at the same time, but no record was kept on 
the number of facility personnel simultaneously conducting work in the activity area 
during that round. 

o Twenty- to 28-inch-wide leaf rakes were specified for use during raking. The exact 
width of the rake that was used during the raking activity of ABS air sampling Round 3 at 
the GAO 148 site was not recorded, but its widths was likely about 20 to 21 inches wide, 
within the lower end of the specified range. In addition, a garden rake was also used 
during ABS air sampling Round 3; the garden rake was likely less than 20 inches wide, 

o SOP No. 2084 specifies that a raking activity be conducted by raking from one side of the 
designated activity area for 15 minutes, turning 90 degrees clockwise and raking from the 
new side for 15 minutes, and continuing in a clockwise manner. During the one ABS air 
sampling round where raking was conducted (Round 3), the raking generally followed 
the SOP's raking pattern and sequence, although the time spent raking from each side 
may not have been 15 minutes and the rotational direction when moving from one side to 
the next may have been counterclockwise instead of clockwise, 

o SOP No. 2084 specifies that, for a raking activity, once several small piles of debris have 
been created from raking, the piles should be picked up and placed into a trash can. 
Debris piles were not picked up at all during the raking activity conducted for ABS air 
sampling Round 3 at the GAO 148 site. Instead, the debris piles were left on the ground. 
It is possible that during Round 3, whenever raked material was encountered piled up 
along an edge as a result of earlier raking, that material was raked back across the 
designated area to the opposite side (resulting in piled-up debris being raked across the 
designated activity area multiple times); this approach was used during simulated raking 
scenarios at other sites, but if it was used at GAO 148 site it was not documented, 

o SOP No. 2084 does not provide a procedure for sweeping. Sweeping was conducted 
during ABS air sampling Round 2 because the activity area for this round consisted of an 
area of concrete floor located inside the large building complex at the GAO 148 site. The 
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SAP provided a sweeping procedure as a supplement to the ERT SOP. This procedure 
specified that a participant sweep away from herself in a snaking "S" pattern. Instead of 
sweeping in an "S" pattern, the sweeping was conducted in the same way that the raking 
was conducted during ABS air sampling Round 3. Specifically, the participant swept 
firom one side of the designated area to the other; then turned 90 degrees and swept fi-om 
a new, adjacent side; and then continued in the same fashion. The activity participant 
may have swept away from herself, toward herself, or a combination of both. During 
Round 2, whenever swept material was encountered piled up along an edge as a result of 
earlier sweeping, that material was swept back across the designated area to the opposite 
side. As a result, piled-up debris was swept across the designated activity area multiple 
times. Further details and step-by-step descriptions of the procedures used for 
conducting the raking and sweeping during ABS air sampling Roimds 2 and 3 are 
included in the logbook notes and field sheets presented in Appendix C. The 
supplemental sweeping procedure provided in the SAP also specified that an 18- to 30-
inch push broom be used for sweeping. The exact width of the push broom that was used 
was not recorded, but its width was likely about 24 inches wide, within the specified 
range. 

o SOP No. 2084 specifies that the ABS perimeter high and low flow rate air sample sets be 
positioned at the site perimeter. This requirement was not followed for the ABS air 
sampling rounds conducted at the GAG 148 site. Instead, reflecting guidance provided 
by EPA ERT personnel who oversaw previous ABS air sampling rounds conducted at 
other sites, the ABS perimeter air sampling locations for each ABS round conducted at 
the GAG 148 site were positioned fairly close to their associated activity area in an array 
that roughly surrounded the activity area. 

Sections 3.5.1, 3.5.2, and 3.5.3 discuss further details regarding ABS air sampling Rounds 1,2, and 3 

conducted at the GAG 148 site. 

3.5.1 Activity-Based Sampling Round 1: Activities Conducted by Palmetto Vermiculite Personnel 

Gn December 2, 2009, ABS air sampling Round 1 was conducted. As stated in Section 3.5, this ABS 

round did not include EPA and Tetra Tech START personnel conducting a simulated activity. Instead, 

this round focused on activities that were being conducted by personnel of Palmetto Vermiculite, Inc. 

These activities included bagging of materials and moving materials using a hand cart and a forklift. The 

activity area was located inside the central portion of the large building complex at the GAG 148 site, 
adjacent to the southeastern side of the structure (see Appendix A, Figure 3). This area was chosen for 

conducting ABS because it encompassed an area where Palmetto Vermiculite, Inc. personnel were 
observed to be working, which enabled collecting air samples in the proximity of actual work being 

conducted as opposed to a simulated activity. As stated in Section 3.4, the building complex had exterior 

walls that covered part but not all of the perimeter of the building complex. The area inside the building 

complex where ABS air sampling Roimd 1 was conducted was adjacent to an opening in the complex's 
exterior wall and was therefore susceptible to the influence of wind and weather to some degree. 
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Openings in exterior walls combined with the absence of interior walls in some places prevented the 

activity area from being isolated from either the outside or other adjoining interior spaces in the building 

complex. Other operations may have been occurring in other areas of the large building complex during 

ABS air sampling Roimd 1; these operations may have included moving material using a forklift and a 

mini-dozer (or front-end loader), and exfoliation of vermiculite. As a possible indication of the influence 

on the air inside the building complex from operations and activities that occurred at the Palmetto 

Vermiculite, Inc. facility, a photograph taken from within the activity area for ABS air sampling Round 1 

shows light reflecting off particles suspended in the air (see Appendix D, Official Photo No. 2). 

ABS air sampling Round 1 was conducted for 120 minutes. As stated in Section 3.5, because the 
Palmetto Vermiculite, Inc. personnel did not carry air samples during Round 1, breathing zone samples 

(ABS backpack high and low flow rate air sample sets) were not collected during Round 1. Four sets 

(plus an additional field duplicate sample set) of collocated ABS perimeter high flow rate and low flow 

rate air samples were placed around the activity area, with one set (with the field duplicates) designated as 

upwind and three sets designated as downwind (see Appendix A, Figure 3). Neither bulk material 

samples nor microvacuum dust samples were collected from within the activity area for ABS air sampling 

Round 1. The sample information for the ABS perimeter high flow rate and low flow rate air sample sets 

(plus their field duplicate sample set) associated with this ABS air sampling round is provided in 

Appendix B, Table 5. The laboratory analytical results for the air samples are presented in Appendix B, 

Table 6. The analytical results will be discussed later in this RAR. 

3.5.2 Activity-Based Sampling Round 2: Sweeping 

On December 2, 2009, ABS air sampling Round 2 was conducted and involved Tetra Tech START 

participants sweeping an area of concrete floor located inside the central portion of the large building 
complex at the GAG 148 site. The activity area was located adjacent to the northwestern side of the 

structure, amid hoppers and other machinery (see Appendix A, Figure 3). This area was chosen for 

conducting ABS because it was located near machinery and operations reportedly involved in processing 

and exfoliating vermiculite. In fact, during ABS air sampling Round 2, Palmetto Vermiculite, Inc. 

persoimel used a small front-end loader to periodically transport and load material (possibly vermiculite 

concentrate) into hoppers that were located adjacent to the activity area (see Appendix A, Figure 3). As 
stated in Section 3.4, the building complex had exterior walls that covered part but not all of the perimeter 
of the building complex, which rendered parts of the interior of the building complex, including where 

ABS air sampling Round 2 occurred, susceptible to the influence of wind and weather to some degree. 
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Openings in exterior walls combined with the absence of interior walls in some places prevented the 

activity area from being isolated from either the outside or other adjoining interior spaces in the building 
complex. Other operations - such as the exfoliation of vermiculite and the transport of material on an 

elevated conveyor belt - were reportedly also occurring in the building complex during ABS air sampling 

Round 2. As a possible indication of the influence on the air inside the building complex from operations 

and activities that occurred at the Palmetto Vermiculite, Inc. facility, a photograph taken adjacent to the 

activity area for ABS air sampling Round 2 shows light reflecting off particles suspended in the air (see 
Appendix D, Official Photo No. 4). 

ABS air sampling Round 2 was conducted for about 120 minutes, although - as stated in Section 3.5 - the 

sweeping activity occurred intermittently over three separate periods of the two-hour round in an effort to 
preclude overloading of the ABS backpack and perimeter air samples collected. Whether sweeping was 

occurring or not, however, all air sample pumps were left running during the entire two-hour sampling 

round, including the ABS backpack high flow rate and low flow rate air sample pumps. In addition, 

whenever the sweeping participant was not sweeping, she remained within the designated activity area. 
One set of collocated ABS backpack high flow rate and low flow rate air samples (plus a field duplicate 

sample accompanying the low flow rate sample) were collected using two participants, one sweeping 

before the other. Four sets of collocated ABS perimeter high flow rate and low flow rate air samples were 

placed around the activity area, with one set designated as upwind and three sets designated as downwind 

(see Appendix A, Figure 3). Neither bulk material samples nor microvacuum dust samples were collected 

from within the activity area for ABS air sampling Round 2. The sample information for the ABS 

backpack high flow rate and low flow rate air sample set (plus field duplicate) and the ABS perimeter 

high flow rate and low flow rate air sample sets associated with this ABS air sampling round is provided 

in Appendix B, Table 7. The laboratory anal3^ical results for the air samples are presented in Appendix 

B, Table 8. The analytical results will be discussed later in this RAR. 

3.5.3 Activity-Based Sampling Round 3: Raking 

On December 3,2009, ABS air sampling Round 3 was conducted and involved Tetra Tech START 

participants raking in a low area located in the northern portion of the GAG 148 site property, northwest 

of the large building complex at the site (see Appendix A, Figure 4). The activity area consisted of bare 
ground littered with gravel and debris and sparsely covered with low vegetation. This area was chosen to 

conduct an ABS round because it is a low area that appeared to receive surface water drainage from the 
large building complex and its immediate vicinity. A culvert with a ditch leading from it were located 
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nearby, west of the activity area chosen for ABS air sampling Round 3 (see Appendix A, Figure 4). 

Material that looked like vermiculite was observed within and on the ground surroimding the ditch (see 

Appendix D, Official Photographs Nos. 7 and 8). Operations such as the exfoliation of vermiculite were 

possibly also being conducted at the GAO 148 site during ABS air sampling Round 3. 

ABS air sampling Round 3 was conducted for 120 minutes. Both a leaf rake and a garden rake were used 

to conduct the raking activity during the round. The leaf rake was used to rake from all four edges of the 

approximately square activity area, then the garden rake was used to conduct the next sequence of raking 

from the same four edges, then raking with the leaf rake was resumed, and so on in alternating fashion. 

One set of collocated ABS backpack high flow rate and low flow rate air samples were collected using 

two participants, one raking before the other. Four sets of collocated ABS perimeter high flow rate and 

low flow rate air samples were placed around the activity area, with one set designated as upwind and 

three sets designated as downwind (see Appendix A, Figure 4). At the end of ABS air sampling Round 3, 

a five-point composite bulk material sample (G148-AB3-B-35) was collected from within the area that 

was raked. The sample information for the ABS backpack high flow rate and low flow rate air sample 
set, the ABS perimeter high flow rate and low flow rate air sample sets, and the bulk material sample 

associated with this ABS air sampling round is provided in Appendix B, Table 9. The laboratory 

analytical results for the air samples are presented in Appendix B, Table 10, and the laboratory analytical 

results for the bulk material sample are presented in Appendix B, Table 11. The analytical results will be 

discussed later in this RAR. 

3.6 ADDITIONAL BULK MATERIAL SAMPLING 

Samples of bulk material not associated with a particular ABS air sampling round are designated as 

"additional" bulk material samples. As with any bulk material sample, additional bulk material samples 

may consist of debris, soil, VAI, starting or finished product associated with historical or current site 

operations, or a combination of these matrices. Four additional bulk material samples (G148-BS-31, 

G148-BS-32, G148-BS-33, and G148-BS-34) were collected on December 3, 2009 from locations within 

the large building complex at the GAO 148 site (see Appendix A, Figure 5). All four samples were grab 
samples collected from separate piles of what was reportedly concentrated vermiculite from various 
sources. Samples G148-BS-3 land G148-BS-32 were collected from piles that were located in separate 
covered storage bays along the southeastem side of the large building complex at the GAO 148 site. 

Samples G148-BS-33 and G148-BS-34 were collected from separate piles that were located at opposite 

ends of the same covered storage bay inside the northeastem end of the large building complex at the 
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GAO 148 site. Each of the four additional bulk material samples was collected using a stainless steel 

spoon that was used to dispense the material into an 8 ounce glass jar. The sample information for these 

additional bulk material samples is provided in Appendix B, Table 12, and the laboratory analytical 

results for the samples are presented in Appendix B, Table 13. The analytical results will be discussed 

later in this RAR. 

3.7 FOLLOW-UP SITE VISIT ON MARCH 21,2011 

A follow-up site visit was made on March 21, 2011, with the purpose of inspecting the GAO 148 site to 

determine if the December 2009 sampling event had been sufficient; it had been almost 16 months since 
the December 2009 sampling event was conducted. Upon arrival at the GAO 148 site, EPA and Tetra 

Tech START met with the plant manager for Palmetto Vermiculite, Inc. and conducted a tour of the areas 

where the ABS air and bulk material sampling events were conducted in December 2009. After viewing 

the site and the sampling locations, the EPA OSC concluded that the activities of the December 2009 

sampling event adequately addressed site conditions, and EPA and Tetra Tech departed the GAO 148 site 
shortly thereafter. 

3.8 DISPOSAL OF INVESTIGATION-DERIVED WASTE 

Various types of investigation-derived waste (IDW) were generated during the December 2009 field 

sampling event at the GAO 148 site. The IDW was secured on site because it was not known at the time 

of the field event whether asbestos was present at the site. The IDW generated during the December 2009 

field event at the GAO 148 site and the means for securing it were as follows: 

Disposable materials such as latex and nitrile gloves, boot covers, protective suits, duct tape, 
plastic bags, spent breathing air cartridges, and paper towels. These materials were placed inside 
a plastic-bag-lined 55-gallon steel drum. 

Rinse water generated during decontamination. This water was minimal in volume and efforts 
were made to allow the water to evaporate while field activities were ongoing; any water 
remaining at the end of the field event was also placed inside the plastic-bag-lined 55-gallon steel 
drum. 

Backpacks used during two ABS air sampling rounds, and a broom head used during ABS air 
sampling Round 2. These items were not intended for reuse because of the potential for their 
exposure to asbestos and the expectation that they could not be adequately decontaminated for 
reuse. These items were placed inside the plastic-bag-lined 55-gallon steel drum. 
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The IDW was intended to be secured in these ways and left on site until the analytical results for the air 

and bulk material samples were received. If asbestos was not found to be present at detectable 

concentrations in these samples, the IDW was intended to be retrieved, decontaminated, and reused on 

subsequent sites or otherwise properly disposed of. If the analytical results for the air and bulk material 

samples indicated that asbestos existed at the site, the IDW might then require analysis and disposal 

according to applicable regulations. If, following analysis of the IDW, the analytical results revealed 

contamination at levels that required special handling, these wastes would then require disposal by a 

licensed transport and disposal firm. Up to three months were to be allowed to complete the IDW 

analytical profiling and proctire a transport and disposal firm. In addition, the SAP (Ref. 1) specifies that, 

if in the best professional judgment of the Tetra Tech START field team leader and the EPA OSC, the 

IDW could be rendered nonhazardous, the IDW would be double-bagged and deposited in an industrial 

waste container. 

Although the analytical results for the air and bulk material samples collected at the GAO 148 site have 

been received, indicating that detectable concentrations of asbestos were foimd in some of the samples, 

EPA has not yet made a determination regarding the final disposition of the IDW. Once a determination 

is made, the plastic-bag-lined 55-gallon steel drum containing the IDW that was left on site at the close of 

the December 2009 sampling event will be appropriately disposed of. 

4.0 SAMPLE ANALYSIS 

The samples collected during the December 2009 sampling event at the GAO 148 site were submitted for 

analysis to two laboratories: International Asbestos Testing Laboratories (lATL) located in Mt. Laurel, 

New Jersey, and Batta Environmental Associates Inc. (Batta) located in Newark, Delaware. The cooler 

containing the air samples shipped to Batta was reported by the laboratory to have been damaged during 

transport. The tape on one side of the cooler was almost completely removed (but still hanging onto the 

cooler's front) while the tape on the other side was intact but the custody seal beneath the tape was 

broken. Batta subsequently opened the cooler and foimd that the cooler's contents appeared to be in order 

and intact; the envelopes containing the air samples were still taped shut and the packing material inside 

the cooler appeared undisturbed. Batta indicated that the damage appeared to have been limited to the 

outside of the cooler. As a result of this inspection, it was concluded by both the EPA technical 
representative and Tetra Tech START that Batta should proceed with processing and analyzing the 
samples. 
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The laboratory analytical parameters, methods required for use in analyzing these samples, and other 

analytical specifications were presented in the documents: Request for Analytical Services, EPA Region 4 

Superfund Division, June 18, 2009 (Ref. 9); and Request for Analytical Services, EPA Region 4 

Superfund Division, November 2, 2009 (Ref. 10). If there were any variations in or additional technical 

instruction relating to the analytical methods used to analyze the samples collected at the GAO 148 site, 

those variations were specified in and communicated through the EPA laboratory assignments (Refs. 9 

and 10). It is assumed that any additional variations were subsequently dociunented through EPA Region 

4 commtmication records, the final laboratory reports, and the data validation reports. The laboratory 
analytical methods cited in the Requests for Analytical Services are: 

• California Enviroiunental Protection Agency, Air Resources Board (GARB) Method 435 (Ref. 7) 
• American Society for Testing and Materials (ASTM) Method D4643-00 (Ref. 11) 
• ASTM International Method ASTM D422-63 (2007) (Ref. 12) 
• EPA Method EPA/600/R-04/004 (Ref. 8) 
• ASTM Method ASTM D5755-95 (Ref. 6) 
• International Organization for Standardization (ISO) Method ISO 10312: 1995 (Ref. 13) 
• ISO Method ISO 13794: 1999 (Ref. 14) 

The laboratory analytical data packages for the samples collected during the December 2009 sampling 

event at the GAO 148 site were not submitted directly to Tetra Tech START, but were instead submitted 

to the data validation contractor. Only after the data validation process was completed were the data 
provided to Tetra Tech START for incorporation into this RAR (although water content and particle size 

distribution data for one bulk material sample may have inadvertently not been validated - see Section 5.0 

below). The laboratory data packages are presented in Attachment 3. The laboratory reported the 

analytical results for each air sample in the form of a National Asbestos Data Entry Spreadsheet 

(NADES), which is an electronic Microsoft Excel file that presents data in several tabs within the 

electronic file. 

5.0 DATA VALIDATION 

The laboratory analytical data generated from the analysis of the samples collected during the December 

2009 field event were submitted for data validation as an initial step in determining acceptance of the 

data. Data validation was conducted by the Quality Assurance Technical Support Program contractor, the 

Shaw Group, Inc. (Shaw) according to the following procedures: 

• Shaw Environmental, Inc., the Data Auditing Group, Quality Assurance Technical Support 
Program, Asbestos Data Validation Design (Ref. 15) 
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• Quality Assurance Technical Support Program, Standard Operating Procedure for the 
Verification and Validation of Polarized Light Microscopy (PLM) Data Deliverables, SOP 
QATS-70-090-00 (Ref. 16) 

• Quality Assurance Technical Support Program, Standard Operating Procedure for the 
Verification and Validation of Transmission Electron Microscopy (TEM) Data Deliverables, SOP 
QATS-70-091-00 (Ref. 17) 

Shaw prepared data validation reports that present qualifications to the data (if any) and the reasons for 

the qualifications. These reports are presented in Attachment 1. The data validation reports include 

scanned versions of the laboratory analytical result sheets with hand-written data qualifiers - if any -

applied as a result of the data validation process. A review of the reports indicates that the water content 
and particle size distribution data for one bulk material sample collected during the field event (sample 
G148-AB3-B-35) may have inadvertently not been validated. Except for those analytical parameters for 

sample G148-AB3-B-35, all of the data for the December 2009 field event presented in this RAR (either 

in the text, the data tables in Appendix B, or in other portions - with the exception of Attachment 3) 

include these data qualifiers. . 

6.0 PRESENTATION OF ANALYTICAL RESULTS 

This section presents and discusses the meteorological monitoring data gathered during the field event as 

well as the laboratory analytical data for the air and bulk material samples collected diuing the field event 

conducted at the GAO 148 site on December 2 and 3, 2009. The validated laboratory data for the samples 

collected during the December 2009 sampling event are presented in Appendix B, Tables 2,4, 6, 8, 10, 11 

and 13. As noted in Section 5.0, a portion of the results for sample G148-AB3-B-35, which are presented 

in Table 11, may be imvalidated. The air sample data presented in these tables were taken from the data 

tab within the sample's NADES Excel file titled "NADES Report." Furthermore, only the "Phase 

Contrast Microscopy (PCM) Equivalent Structures (PCME)" portion of the "NADES Report" data tab 

was transcribed into the Appendix B data tables for this RAR, and these are the only air sample data 
discussed in this report. 

6,1 METEOROLOGICAL MONITORING DATA 

As discussed in section 3.1, Tetra Tech START supplied a portable meteorological station for use during 

ABS activities at the GAO 148 site to measure wind speed, wind direction, temperature, and other 

meteorological parameters in real time. The meteorological station's data were stored for later retrieval 
and use in evaluating the laboratory data from the analysis of the samples. The meteorological station 

was used at the site diuing the ABS-related field events on December 2 and 3,2009. A malfunction of 
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the meteorological station occurred during both days, however, which interrupted continuous logging of 

some meteorological parameters during the air sampling activities that were conducted. Therefore, the 
data for some meteorological parameters may not be available for some time periods over which the air 

sampling activities were occurring on those days. 

On December 2, 2009, the meteorological station was positioned northeast of the large building complex 

at the GAG 148 site, near the site's property boundary (see Appendix A, Figures 3). This location was 

chosen because it was considered - based on the observed wind direction at the beginning of the day - to 

have been relatively free from the influence of buildings, trees, and other structures that might have 

prevented accurate measurement of general weather conditions at the GAG 148 site, such as wind 
direction and speed. Gn December 3,2009, the meteorological station was positioned northwest of the 

large building complex, within the GAG 148 site property boundary (see Appendix A, Figures 4). This 

location was also chosen because it was relatively far from buildings, trees, and other structures that 
might have prevented accurate measurement of general weather conditions at the GAG 148 site. Despite 

efforts to isolate the meteorological station from local influences on weather conditions, the weather data 

- in particular wind speed and direction - recorded over the course of the December 2009 sampling event 

may have at times nonetheless been influenced by obstructions as the wind shifted over the course of the 

measurement periods. 

The data recorded on December 2 and 3,2009 by the on-site meteorological station are presented in 
Attachment 2. In addition, some personal observations of the weather, including wind direction and 

relative wind speed, made by field personnel while field activities were imderway were recorded in the 

logbook notes (Appendix C). A summary of weather conditions and data recorded for the time periods 

over which the ABS air sampling activities occurred on those two days is not presented here; collected 
weather data relevant to specific sets of air samples, however, are discussed in some sections of this RAR 

wherein the data for those samples are presented. 

6.2 FIELD QUALITY CONTROL SAMPLE RESULTS 

As discussed in Section 3.2, two lot blanks (G148-LGT-08-36 and G148-LGT-08-37) and two field 

blanks (G148-FB-08-38 and G148-FB-08-39) associated with the air samples were collected and 

submitted to the laboratory for analysis (see Appendix B, Table 1). The laboratory analytical results for 
these samples are presented in Appendix B, Table 2. The table shows that no structures were detected in 

any of the lot blanks and field blanks for all PCME structures listed. 
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Field duplicate samples were collected only for ABS perimeter upwind high flow rate air samples, ABS 
perimeter upwind low flow rate air samples, and ABS backpack low flow rate air samples. A field 

duplicate sample for each of the two samples in one set of ABS perimeter upwind high flow rate and low 

flow rate air samples was collected during ABS air sampling Roimd 1 on December 2, 2009. Appendix 

B, Table 5 lists the two field duplicate sample pairs; G148-AB1-PH-01 with G148-AB1-PH-01-DUP, and 

G148-AB1-PL-02 with G148-AB1-PL-02-DUP. Thus, two sets of collocated high flow rate and low flow 

rate air samples were collected at the same time and location. The laboratory analytical protocol for 

collocated high flow rate and low flow rate air sample sets directed the laboratory to: (1) first attempt to 

analyze the high flow rate (high volume) air sample using direct analysis, and, if that sample was 

overloaded, then (2) proceed to analyze the low flow rate (low volume) air sample by direct analysis. If 

both the high volume and the low volume air samples in a given collocated set were overloaded, then the 

laboratory was to subject either the high volume air sample or the low volume air sample to indirect 

analysis (with EPA Region 4 approval). In accordance with this analytical protocol, only one sample in 

each of the two collocated high flow rate and low flow rate air sample sets was analyzed by the 

laboratory. In this case both of the ABS perimeter upwind low flow rate air samples (G148-AB1-PL-02 

and its field duplicate, G148-AB1-PL-02-DUP) were analyzed by direct analysis, and neither of the ABS 

perimeter upwind high flow rate air samples was analyzed. Appendix B, Table 6 presents the anal3'tical 

results for the ABS perimeter upwind low flow rate field duplicate air sample pair (G148-AB1-PL-02 and 

G148-AB1-PL-02-DUP). The table shows that the analytical results for the two samples agree in terms of 

the PCMB structures that were detected in them, but differ to varying degrees in the concentrations 

reported for each structure. The results for sample G148-ABl-PL-02 show positive PCME results for 

total asbestos (2.3E-02 structures per cubic centimeter [s/cc]), total amphibole (2.3E-02 s/cc), actinolite 

(l.lE-02 s/cc), and Libby amphibole (1.2E-02 s/cc). The results for field duplicate sample G148-AB1-

PL-02-DUP show positive PCME results for total asbestos (1.9E-02 s/cc), total amphibole (1.9E-02 s/cc), 

actinolite (2.0E-03 s/cc), and Libby amphibole (1.7E-02 s/cc). 

A field duplicate sample for the low flow rate air sample in the ABS backpack high flow rate and low 

flow rate air sample set was collected during ABS air sampling Roimd 2 on December 2,2009. Appendix 
B, Table 7 lists the field duplicate sample pair: G148-AB2-AL-18 and G148-AB2-AL-18-DUP. As 

stated above, in accordance with the analytical protocol used for collocated high flow rate and low flow 

rate air sampl? sets, only one sample in each collocated high flow rate and low flow rate air sample set 
was analyzed by the laboratory. During ABS air sampling Round 2, when the ABS backpack low flow 

rate field duplicate air sample pair was collected, no accompanying field duplicate air sample was 
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collected for the collocated ABS backpack high flow rate air sample. Therefore, only one of the two 

samples in the collocated high flow rate and low flow rate ABS backpack air sample set was assigned to 
have a field duplicate sample collected. As a result, there was a chance that the field duplicate samples 

would not be analyzed under the laboratory analytical protocol. The laboratory actually analyzed both 

samples from the ABS backpack low flow rate field duplicate air sample pair. Realizing, however, that 
the laboratory may not have analyzed one or both of the samples in the field duplicate sample pair led to a 
revised approach for future projects, which calls for collecting duplicate sample pairs for both samples in 
a collocated high flow rate and low flow rate air sample set. Appendix B, Table 8 presents the analytical 

results for the ABS backpack low flow rate field duplicate air sample pair (G148-AB2-AL-18 and G148-

AB2-AL-18-DUP). The table shows that the analytical results for the two samples differ. The results for 

sample G148-AB2-AL-18 show nondetects for all PCME structure listed. In contrast, the results for 
sample G148-AB2-AL-18-DUP shows positive PCME results for total asbestos (4.0E-03 s/cc), total 

amphibole (4.0E-03 s/cc), anthophyllite (9.9E-04 s/cc), and Libby amphibole (3.0E-03 s/cc). The 

differences in the results for these two samples may be due in part to the fact that, as Table 8 shows, 
sample G148-AB2-AL-18 was analyzed by indirect analysis while sample G148-AB2-AL-18-DUP was 

analyzed by direct analysis. 

6.3 BACKGROUND AIR SAMPLE RESULTS 

As stated in Section 3.3. background air samples were collected on only one of the two days of sampling 

during the December 2009 field event at the GAG 148 site. On December 2,2009 background air 

sampling was not conducted due to the occurrence of heavy rain. Appendix B, Table 4 presents the 

analytical results for backgroimd air sample G148-BKA-19, collected on December 3, 2009 (see 

Appendix A, Figure 4; and Appendix B, Table 3). The analytical results for background air sample 
G148-BKA-19 show nondetects for all PCME structures listed. 

The SAP (Ref. 1) specifies that, to the degree possible, the location selected for the backgroimd air 

samples should be free of known asbestos contamination. The background air asbestos level should 

reflect the concentration of asbestos in the air for the environmental setting in the vicinity of the site and 

will be used to help evaluate whether a release from the site occurred during the field event. The 

backgroimd air asbestos level does not necessarily represent historical, pre-release conditions or 

conditions in the absence of influence from potential sources at the site. A background air asbestos level 

may or may not be less than the analytical detection limit, and if it is greater than the detection limit (and 
therefore detectable), it will account for variability in local asbestos air concentrations (Ref. 4). The 

TETRATECH 26 TDD No. TTEMI-05-003-0078 
Vermiculite Exfoliation Site GAO 148 



analytical results for the background air sample collected at the GAO 148 site on December 3, 2009 -

showing nondetects for all PCME structures listed - indicate that the background air sampling location on 

that day was free of detectable asbestos contamination while the pump was operating for this background 

air sample. 

6.4 AGGRESSIVE AIR AND BULK MATERIAL SAMPLE RESULTS 

As stated in Section 3.4, no indoor aggressive air sampling (and associated bulk material sampling) 

activities were conducted at the GAO 148 site. Refer to Section 6.5, however, for a presentation of the 

sample results for the two ABS air sampling rounds that were conducted at separate locations inside the 

site's building complex. 

6.5 ACTIVITY-BASED AIR AND BULK MATERIAL SAMPLE RESULTS 

Sections 6.5.1,6.5.2, and 6.5.3 present the laboratory analytical data for the air and bulk material samples 

collected during the three ABS air sampling rounds conducted at the GAO 148 site on December 2 and 3, 

2009. 

6.5.1 Activity-Based Sampling Round 1: Activities Conducted by Palmetto Vermiculite Personnel 

Four sets of collocated ABS perimeter high flow rate and low flow rate air samples (plus an additional 

field duplicate sample set at the position designated as upwind) were collected during ABS air sampling 

Round 1 (see Appendix A, Figure 3). This round focused on activities (bagging of materials and moving 

materials using a hand cart and a forklift) that were being conducted by personnel of Palmetto 

Vermiculite, Inc. Other operations, such as moving material using the forklift and a mini-dozer (or front-

end loader) and exfoliation of vermiculite, may have also been occurring in other areas of the large 

building complex during ABS air sampling Round 1. Appendix B, Table 6 presents the laboratory 

analytical results for the air samples. As stated in Section 3.5.1, ABS backpack high and low flow rate air 

samples, bulk material samples, and microvacutun dust samples were not collected in association with 
ABS air sampling Round 1. 

As indicated in Section 6.2, the laboratory analytical protocol for analyzing collocated high flow rate 

(high volume) and low flow rate (low volume) air sample sets causes the analytical results for only one of 
the two samples in the high and low volume set to be reported. As a result. Appendix B, Table 6 presents 
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results for only five of the ten ABS perimeter air samples that were collected during ABS air sampling 

Round 1; all of the analyzed samples were low volume samples. Two of the samples were analyzed by 

direct analysis and three of the samples were analyzed by indirect analysis. 

The results for all five of the ABS perimeter air samples show positive PCMB results for asbestos (see 

Appendix B, Table 6). The results for sample G148-AB1-PL-02 show positive PCME results for total 

asbestos (2.3E-02 s/cc), total amphibole (2.3E-02 s/cc), actinolite (l.lE-02 s/cc), and Libby amphibole 

(1.2E-02 s/cc). The results for field duplicate sample G148-AB1-PL-02-DUP show positive PCME 
results for total asbestos (1.9E-02 s/cc), total amphibole (1.9E-02 s/cc), actinolite (2.0E-03 s/cc), and 

Libby amphibole (1.7E-02 s/cc). The results for sample G148-AB1-PL-04 show positive PCME results 
for total asbestos (3.9E-03 s/cc), total amphibole (3.9E-03 s/cc), anthophyllite (9.7E-04 s/cc), and Libby 

amphibole (2.9E-03 s/cc). The results for sample G148-AB1-PL-06 show positive PCME results for total 

asbestos (4.9E-03 s/cc), total amphibole (4.9E-03 s/cc), actinolite (3.0E-03 s/cc), and Libby amphibole 

(2.0E-03 s/cc). Finally, the results for sample G148-AB1-PL-08 show positive PCME results for total 

asbestos (3.3E-02 s/cc), total amphibole (3.3E-02 s/cc), actinolite (3.2E-02 s/cc), and Libby amphibole 

(9.8E-04 s/cc). 

Recorded wind speeds during ABS air sampling Round 1 varied from 0 to 10 miles per hour (see 
Attachment 2). When winds above 0 miles per hour were recorded during ABS air sampling Round 1, the 

measured wind direction was variable, but blew predominantly trom the north to the east-northeast. As 

stated in Section 3.5.1, the area inside the large building complex where ABS air sampling Round 1 was 

conducted was adjacent to an opening in the large building complex's exterior wall and was therefore 
susceptible to the influence of wind and weather to some degree. The ABS Round 1 perimeter air 

samples that were designated as upwind and downwind were therefore appropriately positioned relative to 

the dominant wind directions that manifested over the course of the round (see Appendix A, Figure 3 and 

Appendix B, Table 6). However, because ABS air sampling Round 1 was conducted within the building 

complex, it is difficult to determine the influenee the building's exterior and interior walls, machinery, 

and other stmctures had on the speed and direction of the wind after it entered the building complex and 

passed through the activity area. This uncertainty in wind direction and speed within the activity area 
during ABS air sampling Round 1 hinders a clear explanation of the occurrence of positive asbestos 

results reported for both upwind and downwind ABS perimeter air samples. 
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6.5.2 Activity-Based Sampling Round 2: Sweeping 

One set of collocated ABS backpack high flow rate and low flow rate air samples (plus a field duplicate 

sample accompanying the low flow rate sample) and four sets of collocated ABS perimeter high flow rate 

and low flow rate air samples were collected during ABS air sampling Roimd 2 (see Appendix A, Figure 

3). While this round involved a simulated sweeping activity, other operations were occurring during the 

round, including Palmetto Vermiculite, Inc. personnel using a small front-end loader to periodically 

transport and load material (possibly vermiculite concentrate) into hoppers that were located adjacent to 

the activity area. In addition, the exfoliation of vermiculite and the transport of material on an elevated 

conveyor belt were reportedly also occurring in the large building complex during ABS air sampling 

Round 2. Appendix B, Table 8 presents the laboratory analytical results for the air samples. As stated in 

Section 3.5.2, bulk material samples and microvacuum dust samples were not collected in association 

with ABS air sampling Roimd 2. 

As indicated in Section 6.2, the laboratory analytical protocol for analyzing collocated high flow rate 

(high volume) and low flow rate (low volume) air sample sets causes the analytical results for only one of 

the two samples in the high and low volume set to be reported. As a result. Appendix B, Table 8 presents 

results for only six of the eleven ABS backpack and ABS perimeter air samples that were collected during 

ABS air sampling Roimd 2. Of these six samples analyzed, all were low volume samples; one of the 

samples was analyzed by indirect analysis and five samples were analyzed by direct analysis. 

The results for ABS backpack low volume sample G148-AB2-AL-18 show nondetects for all PCME 

structures listed (see Appendix B, Table 8). In contrast, the results for ABS backpack field duplicate 

sample G148-AB2-AL-18-DUP show positive PCME results for total asbestos (4.0E-03 s/cc), total 

amphibole (4.0E-03 s/cc), anthophyllite (9.9E-04 s/cc), and Libby amphibole (3.0E-03 s/cc). 

Of the four ABS perimeter upwind and downwind low volume air samples that were analyzed, the results 

for one air sample designated as downwind (G148-AB2-PL-14) show nondetects for all PCME structures 
listed (see Appendix B, Table 8). The results for the three remaining ABS perimeter upwind and 

downwind air samples that were analyzed (G148-AB2-PL-10, G148-AB2-PL-12, and G148-AB2-PL-16) 

show positive PCME results. The results for sample G148-AB2-PL-10 show positive PCME results for 
total asbestos (4.0E-03 s/cc), total amphibole (4.0E-03 s/cc), actinolite (2.0E-03 s/cc), anthophyllite 

(9.9E-04 s/cc), and Libby amphibole (9.9E-04 s/cc). The results for sample G148-AB2-PL-12 show 

positive PCME results for total asbestos (l.OE-02 s/cc), total amphibole (l.OE-02 s/cc), actinolite (l.OE-
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03 s/cc), anthophyllite (l.OE-03 s/cc), and Libby amphibole (8.0E-03 s/cc). Finally, the results for sample 

G148-AB2-PL-16 show positive PCME results for total asbestos (7.7E-03 s/cc), total amphibole (7.7E-03 
s/cc), actinolite (9.7E-04 s/cc), and Libby amphibole (6.8E-03 s/cc). 

Recorded wind speeds during ABS air sampling Roimd 2 varied from 0 to 13 miles per hour (see 
Attachment 2). When winds above 0 miles per hour were recorded during ABS air sampling Roimd 2, the 

measured wind direction was variable but blew a significant amount of the time from the north-northeast 

to the east-northeast. Winds were also measured coming out of other directions, however, including from 

the northwest to west and even briefly from the south-southwest. As stated in Section 3.5.2, the building 

complex had exterior walls that covered part but not all of the perimeter of the building complex, which 

rendered parts of the interior of the building complex, including where ABS air sampling Roimd 2 
occurred, susceptible to the influence of wind and weather to some degree. The ABS Round 2 perimeter 

air samples that were designated as upwind and downwind were therefore appropriately positioned 

relative to the dominant arc of wind directions that manifested over the course of the round (see Appendix 

A, Figure 3 and Appendix B, Table 8). However, because ABS air sampling Round 2 was conducted 
within the building complex, it is difficult to determine the influence the building's exterior and interior 

walls, machinery, and other structures had on the speed and direction of the wind after it entered the 

building complex and passed through the activity area where air sampling occurred. This uncertainty in 

wind direction and speed within the activity area during ABS air sampling Round 2 hinders a clear 

explanation of the occurrence of positive asbestos results reported for both upwind and downwind ABS 
perimeter air samples. 

6.5.3 Activity-Based Sampling Round 3: Raking 

One set of collocated ABS backpack high flow rate and low flow rate air samples and four sets of 

collocated ABS perimeter high flow rate and low flow rate air samples were collected during ABS air 

sampling Roimd 3 (see Appendix A, Figure 4). While this round involved a simulated raking activity, 
other operations were also being conducted during the round in other areas of the GAG 148 site, possibly 

including the exfoliation of vermiculite. Appendix B, Table 10 presents the laboratory analytical results 

for the air samples. In addition, a five-point composite bulk material sample (G148-AB3-B-35) was 

collected from within the activity area after completion of ABS air sampling Round 3. The laboratory 

analytical results for the bulk material sample are presented in Appendix B, Table 11. 
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As indicated in Section 6.2, the laboratory analytical protocol for analyzing collocated high flow rate 

(high volume) and low flow rate (low volume) air sample sets causes the analytical results for only one of 

the two samples in the high and low volume set to be reported. As a result, Appendix B, Table 10 

presents results for only five of the ten ABS backpack and ABS perimeter air samples that were collected 

during ABS air sampling Round 3. All five samples were high volume samples analyzed by direct 

analysis. 

The results for the ABS backpack high volume air sample that was analyzed (G148-AB3-AH-28) show 

nondetects for all PCME structures listed (see Appendix B, Table 10). 

The results for all four of the ABS perimeter upwind and downwind high volume air samples that were 

analyzed show nondetects for all PCME structures listed (see Appendix B, Table 10). No measurable 

wind speeds (above 0 miles per hour) were recorded during ABS air sampling Roimd 3 (see Attachment 

2). 

The results for bulk material sample G148-AB3-B-35 (Appendix B, Table 11) indicate that asbestos was 

not detected. The nondetect asbestos results for this sample are consistent with the nondetect asbestos 

results for the air samples collected during ABS air sampling Round 3. Note that data validation may 

have inadvertently not been conducted on the water content and particle size distribution data for this bulk 

material sample. 

6.6 ADDITIONAL BULK MATERIAL SAMPLE RESULTS 

As stated in Section 3.6, four additional bulk material samples (G148-BS-31, G148-BS-32, G148-BS-33, 

and G148-BS-34) were collected on December 3, 2009 from locations within the large building complex 

at the GAG 148 site (see Appendix A, Figure 5). All four samples were grab samples taken from separate 

piles of what was reportedly concentrated vermiculite from various sources. While all four samples were 

analyzed for asbestos using PLM analysis, three of the samples (G148-BS-31, G148-BS-32, and G148-

BS-33) were also analyzed for asbestos using TEM analysis. The PLM results for the fotu bulk material 

samples (Appendix B, Table 13) indicate that asbestos was not detected. In addition, the TEM results for 

bulk material samples G148-BS-31, G148-BS-32, and G148-BS-33 (Appendix B, Table 13) also indicate 
that asbestos was not detected. Non-fibrous materials of the types "SiAlMg M+", "K, Potassium Matrix", 

and "Fe, Iron Oxide" were identified in all three samples analyzed using TEM analysis. 

TETRATECH 31 TDD No. TTEMI-05-003-0078 
Vermiculite Exfoliation Site GAO 148 



7.0 RECONCILIATION OF THE DATA TO PROJECT-SPECIFIC DATA QUALITY 
OBJECTIVES 

A malfunction of the meteorological station occurring during both days of the December 2009 field 

sampling event interrupted continuous logging of some meteorological parameters during the air sampling 

activities that were conducted. Field duplicate samples were not collected for the following sample 
matrices: backgroimd air samples, ABS backpack high flow rate air samples, ABS perimeter downwind 
high flow rate air samples, ABS perimeter downwind low flow rate air samples, ABS bulk material 

samples, and additional bulk material samples. A background air sample was collected only on the 

second day (December 3, 2009) of the field event at the GAO 148 site; on the first day (December 2, 

2009), background air sampling was not conducted due to the occurrence of heavy rain. No indoor 
aggressive air sampling (and associated bulk material sampling) activities were conducted at the GAO 

148 site due to site conditions. In addition, neither bulk material samples nor microvacuum dust samples 

were collected in association with ABS air sampling Roxmds 1 and 2. The tape and custody seals on a 
cooler containing the air samples shipped to one of the laboratories (Batta) were reported by the 

laboratory to have been damaged during transport. Because the damage appeared to have been limited to 

the outside of the cooler, it was concluded by both the EPA technical representative and Tetra Tech 

START that the laboratory should proceed with processing and analyzing the samples. Aside from these 

and the other deviations and discrepancies (relative to the SAP [Ref. 1] and other guidance documents 

cited therein) discussed in this RAR, the sampling at the GAO 148 site and the laboratory analyses of the 

samples generally achieved the goals set forth for the investigation. The data validation conducted on the 

laboratory data packages did not result in rejection of any of the laboratory data. Note, however, that data 

validation may have inadvertently not been conducted on the water content and particle size distribution 

data for one bulk material sample collected during the field event. The EPA OSC is responsible for 
determining the impact of any data qualifications and limitations on data usability; the ultimate 

acceptance of the data is at EPA's discretion. Additional information on the project DQOs is provided in 

the site-specific quality assurance project plan (QAPP) presented in the SAP. 
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TABLE 1 
LOT AND nELD BLANK SAMPLES 

Collection Date Station 
Identyification Sampie Designation Sample 

Number Sample Location and Description Sampling Duration 
(minutes) 

Air Volume | 
Sampled (liters),, J 

December 3,2009 G148LOT22 G148-LOT-08-36 56184 Lot Blank for 0.8 pm filter cassettes NA NA 1 
December 3,2009 G148LOT23 G148-LOT-08-37 56185 Lot Blank for 0.8 pm filter cassettes NA NA 
December 3, 2009 G148FB24 G148-FB-08-38 56186 Field Blank for 0.8 pm filter cassettes NA NA 
December 3, 2009 G148FB25 G148-FB-08-39 56187 Field Blank for 0.8 pm filter cassettes NA NA 1 

Notes: 
BOLD = 

FB = 
FB-08 = 
G148 = 
LOT = 

LOT-08 = 
MCE = 

nm = 
NA = 

Samples in BOLD type indicate those samples that were analyzed by the laboratory. 
Field blank 
Field blank for 0.8-pm MCE membrane filter cassettes 
Vermiculite exfoliation site GAG 148 
Lot blank 
Lot blank for 0.8-pm MCE membrane filter cassettes 
Mixed cellulose ester 
Micrometer 
Not applicable 
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TABLE 2 
ANALYTICAL RESULTS FOR LOT AND FIELD BLANK SAMPLES 

Sample Number: 56184 56185 56186 56187 II 
Sample Designation: G148-LOT-08-36 G148-LOT-08-37 G148-FB-08-38 G148-FB-08-39 

Station identification: G148LOT22 G148LOT23 G148FB24 G148FB25 
Sample Description: Lot Blank for 0.8 pm fdter cassettes Lot Blank for 0.8 pm filter cassettes Field Blank for 0.8 pm filter cassettes Field Blank for 0.8 pm filter cassettes 

Sample Collection Date: 12/3/2009 12/3/2009 12/3/2009 12/3/2009 
Air Volume Sampled (liters): NA NA NA NA 

Sample Preparation: Direct Direct Direct Direct 
Sensitivity: Blank Blank Blank Blank 

PCM Equivalent Structures Air Cone 90% Confidence Data Air Cone 90% Confidence Data Air Cone 90% Confidence Data Air Cone 90% Confidence Data 
(PCME) (s/cc) Intervai Qual (s/cc) Interval Qual (s/cc) Interval Qual (s/cc) Interval Qual 

Total Asbestos Blank Blank - Blank Blank Blank - Blank Blank Blank - Blank Blank Blank - Blank 
Total Chrysotile (CH) Blank Blank - Blank Blank Blank - Blank Blank Blank Blank Blank Blank Blank 
Total Amphibole Blank Blank Blank Blank Blank - Blank Blank Blank - Blank Blank Blank Blank 

actinolite (AC) Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank - Blank 
amosite (AM) Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank 
anthophyllite (AN) Blank Blank - Blank Blank Blank Blank Blank Blank - Blank Blank Blank - Blank 
crocidolite (CR) Blank Blank - Blank Blank Blank - Blank Blank Blank Blank Blank Blank - Blank 
tremolite (TR) Blank Blank - Blank Blank Blank - Blank Blank Blank Blank Blank Blank Blank 
Libby amphibole (LA) Blank Blank Blank Blank Blank - Blank Blank Blank - Blank Blank Blank Blank 
other amphibole (OA) Blank Blank - Blank Blank Blank Blank Blank Blank - Blank Blank Blank Blank 
other mineral class (CM) Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank - Blank II 
Solid Soln: Amosite Blank Blank - Blank Blank Blank - Blank Blank Blank Blank Blank Blank Blank 
Solid Soln: Trem-Act Blank Blank - Blank Blank Blank - Blank Blank Blank Blank Blank Blank Blank 1 
Notes: • 1 J. .1 ' • ' 

\i-4 -«•-
% = 

blank = 
BOLD-

Cone = 
FB = 

FB-08 = 
G148-
LOT-

LOT-08 = 
MCE-

nm-
NA-

PCM-
Qual-
s/cc = 

Soln-

Percent 
No structures were detected in the blank. 
Results for "Air COTC (slec)" represented in BOLD type indicate positive values 
Coneentration 
Field blank 
Field blank for 0.8-pnt MCE membrane filter cassettes 
Vermieulite exfoliation site GAD 148 
Lot blank 
Lot blank for 0.8-pm MCE membrane filter cassettes 
Mixed cellulose ester 
Micrometer 
Not applicable ' -i" " 
Phase Contrast Microscopy 
Qualifier 
Struetures per cubic centimeter 
Solution •- St-f;-. -; -. v 
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TABLE 3 
BACKGROUND AIR SAMPLE 

CoUection Date Station 
Identification Sample Designation Sample Number Sample Location and Description Sampling Duration 

(minutes) 
Air Volume J 

Sampled (litersV 1 

December 3,2009 G148BKA10 G148-BKA-19 56209 Background air sample. 160 1,572.80 

Notes: 
BOLD = Samples in BOLD type indicate those samples that were analyzed by the laboratory. 

BKA = Background air sample 
G148 = Vermiculite exfoliation site GAG 148 
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TABLE 4 
ANALYTICAL RESULTS FOR THE BACKGROUND AIR SAMPLE 

I-

^ , ..iv'i,.- M, ' 

.; . -rt !• 

•< ••'4i i{. 

.4 

Sample Number: 56209 
Sample Designation: G148-BKA-19 

Station Identification: G148BKA10 
Sample Description: Background air 

Sample Collection Date: 12/3/2009 
Air Volume Sampled (liters): 1,572.80 

Sample Preparation: Direct 
Sensitivity (s/cc): l.OE-04 

PCM Equivalent Structures 
(PCME) 

Air Cone 
(s/cc) 

90% Confidence 
Interval 

Data 
Qual 

Total Asbestos O.OE+00 O.OE+00 - 3.0E-04 U 
Total Chrysotile (CH) O.OE+00 O.OE+00 - 3.0E-04 U 
Total Amphibole O.OE+00 O.OE+00 - 3.0E-04 u 

actinolite (AC) O.OE+00 O.OE+00 - 3.0E-04 u 
amosite (AM) O.OE+00 O.OE+00 - 3.0E-04 u 
anthophyllite (AN) O.OE+00 O.OE+00 - 3.0E-04 u 
crocidolite (CR) O.OE+00 O.OE+00 - 3.0E-04 u 
tremolite (TR) O.OE+00 O.OE+00 - 3.0E-04 u 
Libby amphibole (LA) O.OE+00 O.OE+00 - 3.0E-04 u 
other amphibole (OA) O.OE+00 O.OE+00 - 3.0E-04 u 
other mineral class (OM) O.OE+00 O.OE+00 - 3.0E-04 u 
Solid Soln: Amosite O.OE+00 O.OE+00 - 3.0E-04 u 
Solid Soln: Trem-Act O.OE+00 O.OE+00 - 3.0E-04 u 

\ •V 'T- .''I 
•hi 

•Si 

Notes: 
x.x E+xv = x.x multiplied times 10 raised to the yy power 

% = Percent 
BOLD = Results for "Air Cone (s/cc)" represented in 

BOLD type indicate positive values 
BKA = Background air sample 
Cone = Concentration 
G148 = Vermiculite exfoliation site GAO 148 
PCM = Phase Contrast Microscopy 
Qual = Qualifier 
s/cc = Structures per cubic centimeter 

Soln = Solution 
U = The analyte was analyzed for, but was not detected 

above the level of the reported sensitivity. 
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ACTIVITY-BASED AIR SAMPLES: ROUND 1 
TABLES 

ACTIVITIES CONDUCTED BY PALMETTO VERMICULITE PERSONNEL 

! Collection Date Station 
Identification Sample Designation Sample 

Number Sample Location and Description Sampling Duration 
(minutes) 

Air Volume H 
Sampled (liters) H 

December 2. 2009 G148AB101 G148-AB1-PH-01 56188 ABS. Perimeter Upwuul, Higli Volume 
Sample. 120 1,197.60 

December 2. 2009 G148AB10I GI48-AB1-PH-01-DUP 56189 ABS: Perimeter UpwintL High Volume 
Sample. Field duplicate sample of 56188. 120 1,188.60 

December 2, 2009 G148AB101 G148-ABI-PL-02 56190 

ABS: Perimeter Upwind, Low Volume 
Sample. Filter may have been damaged 
after sampling when the cassette was 
momentarily pulled slightly apart during 
handling. 

120 352.80 

December 2, 2009 G148AB101 G148-ABl-PL-fl2-DUP 56191 
ABS: Perimeter Upwind, Low Volume 
Sample. Field duplicate sample of 56190. 120 354.60 

December 2, 2009 G148AB102 G148-AB1-PH-03 56192 
ABS: Perimeter Downwind. High Volume 
Sample. 120 1,194.60 

December 2,2009 G148AB1D2 G14^ABI-PL-04 56193 ABS: Perimeter Downwind, Low Volume 
Sample. 120 353.40 

December 2, 2009 G148AB10.3 GI48-AB1-PH-05 56194 ABS: Perimeter Downwind, High Volume 
Sample. 120 1,194.60 

December 2,2009 G148AB103 G148-AB1-PL-06 56195 
ABS: Perimeter Downwind, Low Volume 
Sample. 120 351.00 

December 2,2009 G148AB104 G148-AB1-PH-07 56196 
ABS: Perimeter Downwind, High Volume 
Sample. 120 1,188.60 

December 2,2009 G148ABI04 G148-AB1-PL-08 56197 ABS: Perimeter Downwind, Low Volume 
Sample. 120 351.00 

BULK MATERIA iL SAMPLES 1 FOR ACII VITY-BASEl ): ROUND 1, i ̂ CnvmES CONDUCTED BY PALM lETTOVERMICULr FE PERSONNEL 

: CoOectlon Date 
Ideotiflcatioa 

Sample Desi^ation 
Number Sample Locatioa and Descriptioa - (minutes) ^^amplcd (Iftm) 

NA NA NA NA NA NA NA 

AdjaceM rows that share the same highlighted color (yellow ot green) indicate collocated air sample sets. A sample set ctnsists 
of a high-volume air sample and a low-volume air sample (sometimes with a cdlocated field duplicate san^le ftw one or both). 

BOLD " Samples in BOLD type indicate those samples that were analyzed by the laboratory. 
AB1 = Activity-based air sampling Rtamd No. 1 
ABS = Activity-based sampling 
DUP Field diq>licate sample 

G148 = Vermiculite e?ifo)iation site GAD 148 
NA ~ No bulk material samples were collected in conjunction with activity-baaed «r sampling Round I 
PH ' High flow rate perimeter air sample 
PL " Low flow rate perimeter air sample 

B-5 
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TABLE 6 
ANALYTICAL RESULTS FOR ACTIVITY-BASED AIR SAMPLES: ROUND 1, ACTIVITIES CONDUCTED BY PALMETTO VERMICULITE PERSONNEL 

Sample Nomber: 56190 56191 56193 56195 56197 
Sample Desisnation: G148-AB1-PL-02 G148-ABI-PL-02-DUP G148-ABI-PL-04 G148-ABI-PL-06 GU8-AB1-PL-08 

Station Identification: G148AB101 G148AB101 G148AB102 GI48AB103 G148AB104 

Sample Description: Perimeter Upwind - Low Volume 
Perimeter Upwind - Low Volume; field 

duplicate sample of 56190 
Perimeter Downwind - Low Volume Perimeter Downwind • Low Volume Perimeter Downwind - Low Volume 

Sample Collection Date: 12/2/2009 12/2/2009 12/2/2009 12/2/2009 12/2/2009 
Air Volume Sampled (liters): 352.80 354.60 353.40 351.00 351.00 

Sample Preparation: Direct Direct indirect Indirect Indirect 
Sensitivitv (s/cc): 9.8E-04 9.9E.04 9.7E-04 9.9E-04 9.8E-04 

PCM Equivalent Structures 
(PCME) 

Air Cone 
(s/cc) 

90% Confidence 
Interval 

Data 
Qual 

Air Cone 
(s/cc) 

90% Confidence 
interval 

Data 
Qual 

Air Cone 
(s/cc) 

90% Confidence 
Interval e. 

s Air Cone 
(s/cc) 

90% Confidence 
Interval 

Data 
Qua] 

Air Cone 
(s/cc) 

90% Confidence 
Interval 

Data 
Qual 

Total Asbestos 2.3E-02 I.5E-02 - 3.2E-02 1.9E-02 1.2E-02 - 2.8E-02 3.9E-03 I.3E-03 - 8.9E-03 4.9E-03 I.9E-03 - l.OE-02 3.3E-02 2.5E-02 - 4.4E-02 
Total Chrysolilc (CH) O.OE+00 O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 3.0E-03 U O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 U O.OE+OO O.OE+OO - 2.9E-03 U 
Total Amphibolc 2.3E-02 1.5E-02 - 3.2E-02 1.9E-02 I.2E-02 - 2.8E-02 3.9E-03 13E-03 - 8.9E-03 4.9E-03 1.9E-03 - l.OE-02 3.3E-02 2.5E-02 - 4.4E-02 

actinolitc (AC) I.IE-02 6.1E-03 - I.8E-02 2.0E-03 3.5E-04 - 6.2E-03 O.OE+OO O.OE+OO - 2.9E-03 u 3.0E-03 8.IE-04 - 7.7E-03 3.2E-02 2.4E-02 - 4JE-02 
amositc (AM) O.OE+OO O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 U 
anthophyllitc (AN) O.OE+00 O.OH+00 - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u 9.7E-04 5.0E-05 - 4.6E-03 O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
crocidolitc (CR) O.OE+OO 0,0E+O0 - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
trcinolitc (TR) 0.0E-K)0 O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
Libbv amphibolc (LA) 1.2E-02 6.8E-03 - L9E-02 I.7E-02 l.lE-02 - 2.SE-02 2.9E-03 7.9E-04 - 7.5E-03 2.0E-03 3.5E-04 - 6,2E-03 9.8E-04 5.0E-05 - 4.7E-03 
other amphibolc (OA) O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
other mineral class (OM) O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
Solid Soln: Amositc O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 
Solid Soln: Trcm-Act O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u 

x.xEtyy -

BOLD-
ABI = 

Cone -
DUP-

G148^ 

x.x multiplied times 10 raised to (he yy power 
Percent 
Results ftH" "Air Cone (s/cc)" represented in BOLD type indicate positive values 
Activity-based air sampling Round No. 1 
Concentration 
Field duplicate sample 
Vermiculite exfoliatitm site GAO 148 

PCM = Phase Contrast Microsct^y 
PL = Low flow rate perimeter air sample 

Qual = Qualifier 
s/cc = Structures per cubic centimeter 

Soln = Solutitm 
U = The analyte was analyzed fw, but was not detected above the level of the repwtcd sensitivity. 

- e 

TETRATECH 
B-6 

•• 
• V 

• 'if 

< '• f 

i 
i •-

• rcr TDDNa TTEMI-05-003-0078 
Vermiculite Exfoliatim Site GAO 148 

. .is 



TABLE? 
ACTIVTTY-BASED AIR SAMPLES: ROUND 2, SWEEPING 

Collectioo Date Station 
Identification 

Sample Designation Sample 
Nnmber 

Sample Location and Description Sampling Duration 
(minutes) 

Air Volume 
Sampled (liters) 

December 2,2009 G148AB209 G148-AB2-AH-I7 56206 ABS: Badq>ack Hi^ Volume Sample. 120 1,186.20 

December 2,2009 G148AB209 G148-AB2-AL-18 56207 ABS: Backpack Low Volnme Sample. 120 351.00 

December 2, 2009 G148AB209 G148-AB2-AL-18-DUP 56208 
ABS: Backpack Low Volume Sample. 
Field duplicate sample of 56207. 

120 351.00 

December 2, 2009 G148AB205 G148-AB2-PH-09 56198 
ABS: Perimeter Upwind, High Volume 
Sample. 

120 1,191.60 

December 2, 2009 G148AB205 G148-AB2-PL-10 56199 
ABS: Perimeter Upwind, Low Volume 
Sample. 120 353.40 

December 2, 2009 G148AB206 G148-AB2-PH-11 56200 
ABS: Perimeter Downwind, Hi^ 
Volume Sample. 120 1,179.60 

December 2,2009 GI48AB206 G14^AB2-PL-12 56201 
ABS: Perimeter Downwind, Low 
Volume Sample. 121 357.56 

December 2, 2009 G148AB207 G148-AB2-PH-13 56202 
ABS: Perimeter Downwind, High 
Volume Sample. 120 1,173.00 

December 2,2009 G148AB207 Gi48-AB2-PL-14 56203 Volume Sample. 122 358.68 

December 2, 2009 G148AB208 G148-AB2-PH-15 56204 
ABS: Perimeter Downwind, High 
Volume Sample. 120 1,188.60 

December 2,2009 G148AB208 GI48-AB2-PL-16 56205 
ABS: Perimeter Downwind, Low 
Volume Sample. 122 362.95 

B ULK MATERIAL SAP ̂ IPLES FOR A LCTIVITY-BASED: ROUND 2, SWI EEPING 

Collection Date 
Station 

identification Sample Designation 
Sample 
Number 

Sample Location and Description 
Sampling Duration 

(minutes) 
Air Volume 

Sampled (liters) 
NA NA NA NA NA NA NA 

BOLD 
AB2 
ABS 

AH 
AL 

DUP 
G148 

NA 
PH 
PL 

Adjacent rows that share die same highlighted color (yellow or green) indicate collocated air sample sets. A san^le set c 
of a high-volume air sample and a low-volume air sample (sometimes with a collocated field (h^licate sample fw one or bmh). 

: Seniles in BOLD type indicate those samples that were analyzed by the laboratory. 
- Activity-based air san^ling Round Na 2 
' Activity-based sampling 
- Hi{^ flow rate air sample 
' Low flow rate air sanqile 
> Field duplicate sample 
' Vermiculite exfoliation site GAG 148 
' No Imlk material seniles were collecled in conjunction with activiQ^-based air samplii^ Round 2 
' High flow rate perimeter air sanple 
» Low flow rate perimeter air san^le 
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TABLES 
ANALYTICAL RESULTS FOR ACTIVITY-BASED AIR SAMPLES: ROUND 2, SWEEPING 

Sample Number: 56207 56208 56199 56201 
fiAa ADI or It 

56203 
A Bt BI 

56205 
i AO ADt D1 tA 

Station Identiflcation G148AB209 G148AB209 G148AB205 
014o-A D4 - r L>-14 

G148AB206 
Gldo-ABZ-rL-ia 

G148AB207 
G148-Ai»Z-PL-l6 

G148AB208 

Sample Detcriptiea: Backpack - Low Volume Backpack - Low Volume; field duplicate 
sample of 56207 Perimeter Upwind - Low Vi^uaie Perimeter Downwind - Low Volume Perimeter Downwind - Low Voloi Perimeter Downwind - Low Volume 

Sample Collcctlen Date 12/2/2009 12/2/2009 12/2/2009 12/2/2009 12/2/2009 12/2/2009 
Air Volume Sampled (liter*) 351.00 351.00 353.40 35736 358.68 362.95 

Sample Preparation: Indirect Direct Direct Direct Direct Direct 
Sensitivitv (s/ce) 9.9E-04 9.9E-04 9.9E-04 l.OE-03 9.9E-04 9.7F,-04 

PCM Equtvaleat Stmctures 
(PCME) 

Air Cooc 
(Vcc) 

90% Confidence 
Interval 

Data 
Qual 

Air Cone 
(Vcc) 

90% Confideace 
Interval 

Data 
Qual 

Air Cone 
(Vcc) 

90% Confidence 
interval 

Data 
Qnal 

4\ir Cone 
(s/cc) 

90% Confidence 
interval 

Data 
Qual 

Air Cone 
(*/cc) 

90% Coofldence 
Interval 

Dau 
Qual 

Air Cooc 
(«/cc) 

90% Confidence 
Intcrvnl 

Data 
Qual 

foul Asbestos O.OE'OO n.OE'OO - 3.0E-03 U 4.0E-03 1.4E-03 - 9.0E-03 4.0E-03 1.4E-03 - 9.IE-03 l.OE-02 5.4E-03 - 1.7E-02 O.OE+OO O.OE+OO - 3.0E-03 U 7.7E-03 3.9E-03 - 1.4E-02 
Total Chrysolile (CH) O.OE'OO O.OE'OO - 3.0E-03 U O.OE'OO O.OE'OO - 3.0E-03 U O.OE'OO O.OE'OO - 3.0E-03 U O.OE+OO O.OE'OO - 3.0E-03 U O.OE+OO 0,0E+00 - 3.0E-03 U O.OE'OO O.OE+OO - 2.9E-03 U 
Total Ampbibole O.OE'OO O.OE'OO - 3.0E-03 u 4.0E-03 1.4E-03 - 9.0E-03 4.0E-03 1.4E-03 - 9.1E-03 l.eE-02 5.4E-03 - 1.7E-02 O.OE+OO O.OE+OO - 3,DE^3 u 7.7E-03 3.9E4I3 - 1.4E-02 

sctinolitc (AO O.OE»00 O.OEtOO - 3.0E-03 u O.OE'OO O.OE+OO - 3.0F^03 U 2.0E-03 35E-04 - 6JE-03 LOE-03 5.IE-05 - 4.7E-03 O.OE+OO O.OE+OO - 3.0E-03 u 9.7E-04 5.0E-05 - 4.6E-03 
ainositelAM) O.OE'OO O.OE'OO - 3.0E-03 u O.OE'OO O.OE+OO - 3.0E-03 u O.OE'OO OOE'fX) - 3.0E-03 U O.OE+OO O.OE'OO - 3.0E-03 U O.OE+OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE'OO - 2.9E.03 u 
anlboohvllitc (AN) O.OE'OO O.OE'OO - 3.0E-03 u 9.9E4)4 5.1E-05 - 4.7E-03 9.9E-04 5.1E.05 - 4.7E-03 1.0E-03 5.IE.05 - 4.7E-03 O.OE'OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE'OO - 2.9E-03 u 
crocidolite(CR) OOE'OO O.OE'OO - 3.0E-03 u O.OE'OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE'fX) - 3.0F-03 u O.OE'OO O.OE'OO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE 100 O.OE'OO - 2.9E-a3 u 
trenwUte (TR) O.OEtOO O.OE+OO - 3.0E-^3 u O.OE'OO O.OE'OO - 3.0E-03 u O.OE'OO O.OE'OO - 3,0E-03 u O.OE'OO O.OE'OO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE'OO - 2.9E-03 u 
Libbv amobibole (LA) O.OE'OO O.OEtOO - 3.0E-03 u 3.0E-03 8.1E-04 - 7.7E-03 9.9E-04 5.1E-05 . 4.7E-03 8.0E-03 4.0E-03 - 1.4E-02 O.OE+OO O.OE+OO - 3.0E-03 u 6.8E-03 3JE-03 - lJE-02 
otbCT amphibok (OA) O.OE'OO O.OE'OO - 3.0E-03 u O.OE'OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE'OO - 3.0E-03 u O.OE+OO O.OE'OO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE+OO - 2,9E-03 u 
other miDerel class (DM) O.OEtOO O.OEtOO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 3.0E-03 u O.OE'OO O.OE+OO - 2.9E-03 u 
Solid Soln; Amoshe O.OE'OO O.OE'OO - 3.0E-^3 u O.OE'OO O.OE+OO - 3.0E-03 u O.OE+OO O.OE'OO • 3.0E-03 u O.OE'OO O.OE+OO • 3.0E-03 u O.OE+OO O.OE'OO . 3.0E.03 u O.OE'OO O.OE+OO - 2.9E.03 u 

O.OE+OO - 3.0E-03 3.0E-03 O.OE'OO O.OE'OO - 2,9E-03 u 
xjfE+jy • 

%• 
BOLD-

AB2-
AL-

Conc-
DUP-

S.X muUipiicd (imcK 10 niscd to ihc ^ power 
Pereent 
ResulU Ibr "Air Cooc (i/cc)' represeoted in BOLD type indicate poeitive values 

Gi48 > VennicuUte exfoliaiioo site GAG 148 
PCM - Phase Coottast Microscopy 

Activity-based sir samplmg Round Na 2 
Low flow rate air saiaple 
CoacentnMion 
Field dupUcate sample 

PL - Low Aow rate perimeter air san^le 
Qual* Qualifier 
s/«c - Structures per cubic omtimcler 

Soln - Solutkw 
U Ihe analyte was analyaed for. tnU was not detected above the level of the n 
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TABLE 9 
ACTIVITY-BASED AIR SAMPLES: ROUND 3. RAKING 

Collection Date Station 
IdentUlqition 

Sample Designation Sample 
Number 

Sample Location and Description Sampling Duration 
(minutes) 

Air Volume 
Sampled (Utera) 

December 3, 2009 G148AB315 G14S-AB3-AH-28 S6218 ABS: Backpack High Volume Sample. 120 1,183.80 

December 3, 2009 G148AB315 G148-AB3-AL-29 56219 ABS: Backpack Low Volume Sample. 120 342.60 

December 3, 2009 G148AB311 G148-AB3-PH-20 56210 ABS: Perimeter Upwind, High Volume 
Sample. 120 1,207.20 

December 3, 2009 G148AB3n G148-AB3-PL-21 56211 ABS; Perimeter Upwind, Low Volume 
Sample. 120 348.00 

December 3, 2009 G148AB312 G148-AB3-PH-22 56212 ABS: Perimeter Downwind, High 
Volume Sample. 120 1,188.60 

December 3,2009 G148AB3I2 G148.AB3-PL-23 56213 

ABS: Perimeter Downwind, Low 
Volume Sample. This volume is given 
as a maximum, as toward the end of the 
sampling period the flow rate was 
initially measured to be variable at less 
than expected before stabilizing. 

120 Maximum: 354.60 

December 3,2009 G148AB313 G148-AB3-PH-24 56214 
ABS: Perimeter Downwind, High 
Volume Sample. 120 1,191.60 

December 3. 2009 G148AB313 G148-AB3-PL-25 56215 ABS: Perimeter Downwind, Low 
Volume Sample. 120 352.20 

December 3« 2009 G148AB314 G148-AB3-PH-26 56216 
ABS: Perimeter Downwind, High 
Volume Sample. 120 1,173.00 

December 3, 2009 G148AB314 G148-AB3-PL-27 56217 ABS: Perimeter Downwind, Low 
Volume Sample. 120 351.60 

BULK MATERIAL SAMPLES FOR ACTIVITV-BASED: ROUND 3, RAKING 

Collection Date 
Station 

Identification 
Sample Designation 

Sample 
Number Sample Location and Deicriptlon 

Sampling Duration 
(minutes) 

Air Volume 
Sampled 0iters) 

December 3,2009 G148AB321 G148-AB3-B-3S 56220 

5-Point composite sample of soil and 
debris collected from the area of 
Activity-Based Round 3. Aliquots 
were collected from depth intervals of 
up to about 1 to 2 inches BGS. 

NA NA 

Adjacent rows ibal share the same bighUgbted color (yellow or green) indicate collocated air sample sets. A sample set consists 
of a high-volume air sample and a low-volume air sample (sometin»s with a collocated field duplicate sampk for (MM or both). 

BOLD = Samples in BOLD type indicate those san^les that were analyzed by die laboratory. 
AB3 - Activity-based air sampUng Round No. 3 
ABS = Activity-based sampling 
AH = High How rate air sample 
AL = Low flow rate air san^le 

B = Bulk material sample 
BGS = Below ground surface 

0148 = VermicuUte exfoliation site GAO148 
NA = Not applicable 
PH = Higb flow rate perimeter air sample 
PL = Low flow rate perimeter air sample 

4M ^ 
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TABLE 10 
ANALYTICAL RESULTS FOR ACnVTrV-BASED AIR SAMPLES: ROUND 3, RAKING 

56218 56210 56212 
f^tAB A D1 DU tt 

56214 
A DU •yA 

56216 
ftAB AD? DU lA 

Station Identmcatlon: G148AB315 
VJ lSo-AI>.>-rH-ZU 

G148AB3I1 
l4»-AtJ3-r n-£Z 
G148AB312 

G19o-AI>j-rH-A4 
G148AB313 G148AB314 

Sample Description: Backpack - High Volume Perimeter Upwind - High Volume Perimeter Downwind - High Volume Perimeter Downwind - High Volume Perimeter Downwind - High Volome 
Sample Collection Date: 12/3/2009 12/3/2009 12/3/2009 12/3/2009 12/3/2009 

Air Volume Sampled (liters): 1,183.80 1,207.20 1,188.60 1,191.60 1,173.00 
Sample Preparation: Direct Direct Direct Direct Direct 

Sensitivity (s/cc): 9.9E-04 9.7E-04 9.8E-04 9.8E-04 9.9E-04 
PCM Equivalent Structures 

(PCME) 
Air Cone 

(s/cc) 
90% ConTidence Interval Data 

Qual 
Air Cone 

(s/cc) 
90% Confidence Interval Data 

Quail 
Air Cone 

(s/cc) 
90% Confidence Interval Data 

Qual 
Air Cone 

(s/cc) 
90% Confidence Interval Data 

Qual 
Air Cone 

(s/cc) 
90% Confidence Interval Data 

Qual 
Total Asbestos 0,OE+00 O.OE+OO - 3.0E-03 U O.OE+OO O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 3.0E-03 U 
rota) Chrysotile (CH) O.OE+00 O.OE+00 - 3.0E-03 U O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E.03 U O.OE+OO O.OE+OO - 2.9E-03 U O.OE+OO O.OE+OO - 3OE-03 U 
rota) Amphibole O.OE+DO O.OE+00 - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-a3 u O.OB+OO OOE+OO - 3OE-03 u 

actinolite (AC) O.OE+00 O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO OOE+OO - 2.9E-03 u OOE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u 
amosite (AM) O.OE+OO O.OE+00 - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO 0,0E+00 - 3.0EO3 u 
anthophylliie (AN) O.OC-t-00 0.0E-M)0 - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3OE-03 u 
crocidolile (CR) O.OE400 0.0E-K)0 - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+DO O.OE+OO - 3.0E-03 u 
tretnolile (TR) O.Ob+flO O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 Li 
Libby amphibole (LA) O.OE^ 0.0E-K)0 - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-a3 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u 
other amphibole (OA) O.OE+00 0.0E-K)0 - 3.0E-03 u O.OE+-00 O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-a3 u DOE^O O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 3.0E-03 u 
other mineral class (QM) O.0E-K)O 0.0E-K>0 - 3.0E-03 u O.OE+OO OOE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO 0,0E+00 - 3.0E-03 u 
Solid Soln: Amosite O.OE+00 O.OE+OO - 3.0E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 u O.OE^O O.OE+OO - 3.0E-03 u 
Solid Soln; Trem-Act O.OE-00 O.OB+OO - 3.0E-03 LMJ O.OE+OO O.OE+OO - 2.9E-03 u O.OE+OO O.OE+OO - 2.9E-03 ULl O.OE+OO OOE+OO - 2.9E-a3 u O.OE+OO O.OE+OO - 3.0E-03 u 

ATJTEIW-

BOLD-
AB3^ 
AH^ 

Cow; = 
G148^ 

xjt mukiplied dnoes 10 raised to the ^ power 
Percent 
Results for "Air Cone (s/cc)" reinesented in BOLD type indicate positive v 
Activiq'-bascd air san^ling Round No. 3 
High flow rate air sample 
CtmcetaraiioQ 
Venniculite exfoliation site GAG 148 

PCM = Phase Contrast Miaoscopy 
PH = High flow rate perimeter air Banq>le 

Qual - QualiTier 
s/cc = Structures per cubic centimeter 
Soln= Solutum 

U The analyte was analyzed for, but was not detected above the level of the reported sensitivity. f; 
••i •. 
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TABLE 11 
ANALYTICAL RESULTS FOR THE BULK MATERIAL SAMPLE 

COLLECTED FOR ACTIVITY-BASED: ROUND 3, RAKING 
Sample Number: 56220 

Sample Designation: G148-AB3-B-35 
Station Identiflcation G148AB321 

Sample Description: 5-Point composite from Activity-
Based Round 3, Raking 

Sample Collection Date: 12/3/2009 
Water Content (Percent): 26.20* 

Particle Size Distribution Parameter Result (percent) Data 
Qual 

Greater than 2.0 mm 40.45* 
Greater than 0.150 mm but less than 2.0 mm 39.16* 
Greater than 0.075 mm but less than 0.150 mm 5.47* 
Less than 0.075 mm 23.34* 
Total 108.42* 

Bulk Sample Analysis Parameter Result Data 
Qual 

Greater than 75 pm 
Percent asbestos None Detected U 
Type of asbestos None Detected u 
Percent non-asbestos fibrous material None Detected u 
Type of non-asbestos fibrous material None Detected u 
Percent non-fibrous material 100 

Less than 75 pm 
Percent asbestos None Detected u 
Type of asbestos None Detected u 
Percent non-asbestos fibrous material None Detected u 
Type of non-asbestos fibrous material None Detected u 
Percent non-fibrous material 100 

Notes; 
t = Results for water content and particle size distribution may not have been validated. 

AB3 = Activity-based air sampling Round No. 3 
B = Bulk material sample 

G148 = Vermiculite exfoliation site GAO 148 
pm = Micrometer 
mm = Millimeter 

Qual = Qualifier 
U = The analyte was analyzed for, but was not detected above the quantitation limit of 0.25%. 

It TETRATECH 
TDD No. TTEMI-005-003-0078 

Vermiculite Exfoliation Site GAO 148 
B-11 



TABLE 12 
ADDITIONAL BULK MATERIAL SAMPLES 

1 Collection Date 
Station 

Identification 
Sample 

Designation 
Sample 
Number Sample Location and Description Sampling Duration 

(minutes) 
Air Volume 1 

Sampled (liters) || 

December 3,2009 G148BS17 G148-BS-31 56221 

Grab sample collected from a pile of what was 
reportedly concentrated vermiculite, located in one of 
several covered storage bays along the southeastern 
side of the large building complex at the GAO 148 
site. 

NA NA 

December 3,2009 G148BS18 G148-BS-32 56222 

Grab sample collected from a pile of what was 
reportedly concentrated vermiculite, located in one of 
several covered storage bays along the southeastern 
side of the large building complex at the GAO 148 
site. 

NA NA 

December 3, 2009 GI48BS19 G148-BS-33 56223 

Grab sample collected from a pile of what was 
reportedly concentrated vermiculite from Africa, 
located in a covered storage bay inside the 
northeastern end of the large building complex at the 
GAO 148 site. 

NA NA 

December 3,2009 G148BS20 G148-BS-34 56224 

Grab sample collected from a pile of what was 
reportedly concentrated vermiculite from China, 
located in a covered storage bay inside the 
northeastern end of the large building complex at the 
GAO 148 site; this pile was at the opposite end of the 
same storage bay where the pile for sample G148-BS-
33 was located. 

NA NA 

Notes: 
BOLD = Samples in BOLD type indicate those samples that were analyzed by the laboratory. 

BS = Bulk material sample not associated with a particular activity-based air sampling round. 
G148 = Vermiculite exfoliation site GAG 148 

NA = Not applicable 

• •!-
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TABLE 13 
ANALYTICAL RESULTS FOR ADDITIONAL BULK MATERIAL SAMPLES 

Sample Number: 56221 56222 56223 56224 
Sample DeslKnation G14B-BS-3I GU8-BS-32 G148-BS-33 GU8-BS-34 

Statkm identification G148BS17 GI48BS18 G148BS19 G148BS20 

Grab sample from a pile reportedly 
conristing of concentrated vermiculite 

Grab sample from a pile r^rtedly 
consbtiBg of concentrated vermkuiltc 

Grab sample from a pile reportedly 
coDslsting of concentrated vermiculite 

from Africa 

Grab sample from a pile r^rtedly 
consbtittg of concentrated vermkuUtt 

from China 

Grab sample from a pile reportedly 
conristing of concentrated vermiculite 

Grab sample from a pile r^rtedly 
consbtiBg of concentrated vermkuiltc 

Grab sample from a pile reportedly 
coDslsting of concentrated vermiculite 

from Africa 

Grab sample from a pile r^rtedly 
consbtittg of concentrated vermkuUtt 

from China 
Sample Collection Date 12/3/2009 12/3/2009 12/3/2009 12/3/2009 

Water Content (Percent) 4.14 8.00 3.59 6.77 

TEM Bulk Sample Analysis Parameter ResuH 

II 
1 

Result Data 
Qual Result Data 

Qual Result Data 
Qual 

TEM Suspension 
Percent asbestos None Detected UJ None Detected UJ None Detected UJ NA 
Type of asbestos None Detected UJ None Detected UJ None Detected UJ NA 
Percent non-asbestos fibrous material None Detected UJ 

f 11 
None Detected UJ 

I n 
None Detected UJ 

T TI 
NA 
VT A 

Percent non-fibrous material 
None L/eiecioQ 

100 
UJ 

J 
None uetecteo 

100 
UJ 
J 

None uetecteo 
100 

UJ 
J 

NA 
NA 

Type of non-fibrous irraterial 
SiAIMfi M+ J SiAlMg M+ J SiAlMfi M+ J NA 

Type of non-fibrous irraterial K, Potassium Matrix J K. Potassium Matrix J IC. Potassium Matrix J NA Type of non-fibrous irraterial 
Fe, Iron Oxide J Fe. Iron Oxide J Fe. Irwj Oxide J NA 

Result (percent) Data 
Qu»\ Result (percent) Data 

Qual Result (percent) 

II 

Result (percent) Data 
Qual 

Greater than 2.0 mm 0.00 95.61 94.09 90.61 
greater than 0.150 mm but less than 2.0 mm 95.90 14.46 6.27 4.81 
Greater than 0.075 mm but less than 0.150 mm 3.51 0.45 0.35 0.59 
Less than 0.075 mm 17.97 19.75 18.80 18.92 
Total 117.37 130.28 119,50 114.93 

PLM Bulk Sample Analysb Parameter Result Data 
Qual Result Data 

Qual Result 

II 

Result Data 
Qual 

Sinks 
Percent asbestos None Detected UJ None Detected UJ None Detected UJ None Detected UJ 
Type of asbestos None Detected UJ None Detected UJ None Detected UJ None Detected UJ 
Percent non-asbestos fibrous material None Detected UJ None Detected UJ None Detected UJ None Detected UJ 
Type of non-asbestos fibrous material None [Selected UJ None Detected UJ None Detected UJ None Detected UJ 
Percent non-fibrous material 100 J 100 J 100 J 100 J 

Kloats 
Percent asbestos None Detected UJ None Detected UJ None Detected UJ None Detected UJ 
Type of asbestos None Delected UJ None Detected UJ None Detected UJ None Detected UJ 
Percent non-asbestos fibrous material None Delected UJ None Detected UJ None Detected UJ None Delected UJ 
Type of non-asbestos fibrous material None Delected UJ None Detected UJ None Delated UJ None Delected UJ 
Percent non-fibrous material 100 J 100 J 100 J 100 J 

BS = BiUk material sample not associated with a particular activity-based air sampling rountL 
GI48 = Vermiculite exfoliuion site GAO 148 

mm Millirocto' 
NA = Not applicable 

PLM ~ Polarized Light Microscopy 
Qual = Qualifier 
TEM = Transmission Electrtm Microscopy 

} = The result is qualified as estimated due to laboratory quality control deficiencies. 
UJ = The analyte was analyzed for. but was not detected. Due to UAtoratory quality control deficiencies. 

fike result is qualified as estimated. ' y 
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APPENDIX C 
LOGBOOK NOTES AND FIELD SHEETS 

(24 Sheets) 
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Site Name: Vermiculite Exfo Palmetto GAO 148 

iDate; /2-/Vo^ 
of / 

TDD No.: TTEMI-05-003-0078 

Background Air Sampling, Field and Lot Blanks, and Meteoro 

Photo No./Facing 

^ffix Label Here 

Station ID 
G148-
Sample Name 

148-
IField Duplicates 
|High/Low Set 

ogical Station 

Met Station 
Make and Model: O 

Serial No.: CJU Am -ciA-jy 
other Specifications: 

Location iAT. 3y,69iP/776 2. 
Latitude 
(decimal degrees) 
Longitude 
(decimal degrees^ 

Pump Type & No 
Parameters Units 

Sample Media Wind Speed: 

Pump Start Time 

Stop Time/ 
Elapsed Minutes 

Wind Direction: Vtri 

Temperature: 

Restart Time 

Stop Time/ 
Elapsed Minutes 

Restart Time 

Stop Time/ 
Elapsed Minutes 

Relative Humidity: 

Precipitation: 

Atmospheric Pressure: 

Restart Time 
ump Final 

StPpTim? 
iPump Total I 
Time (minut 

Run 
'im? fminut^g) 

Rotameter No. 
Start/End 
Starting Flow Rate 
fL/minI 
Ending Flow Rate 
tL/min> 
Average Flow 

Sampled Air 
Vglisnie^^ 

Met Station Notes: 

Notes: ^ 

BKAyy; AAnyy; ABnyy; BSyy 
-BKA-##; -AAn-[AH. AL. B. D. PHl-dW, 
-ABn-[AH. AL, B. D. PK PL]-##. -BS-## 

-LOT-IDS, 45J-«tf. -FB-I08.4S)-#«. 
-DUP 



site Name: Vennlculita Exfo Palmetto GAO 148 

TDD No.: TrEMI-05-003-0078 [Date; /Z-/Vo? 
[Pay ! of HT 

iAcOyUy: AcT^^^'Tfi/teO-A^H. lRouBd:(f!> 1 

Photo NoVFacing WAH / 
kr —^ MzJ'F.J-AtS- 1 rAff-

xA/i?i'r~ 
IP k • 

Affix Ubel Hen 

56
18

8 

56
18

9 

56
19

0 T-
o> 
T-
<o 
in 56

19
2 CO 

O) 

s 56
19

4 

56
19

5 

56
19

6 

56
19

7 

Station ID 
G148- ^Iff A»i/*V AAlp/ AA/<^ /AAI^3 Ae/AJY 
Sample Name -Aii-Ai 

•Jt 
•A4/-A. 
2£?r_.. -<Ai-flvA -fl 

-AdZ-'i. 
-fY 

-Ad/-Ay -A«/-At AA/-AA 
-9" 

-An-fit-
-M-

Location 
ixAi/sxa HAM/rt OuWA*aM 

A0U>i«<CV 
to-wwea 
PsAMra. 

(KkW«*/«A 0ci.*..w« OCXAWU'#*^ 

1 wtinifie 
[decimal degrees) 

f UW PWUi 

MA- A/4 MA AM 
msj.fAp' 

MA AAA 
Wt4!»J 

/vCA 
tv-//w 

A/A 
mw. A>j 

A«} A/A 
Longitude 
(decimal degrees) MA A/A MA A/A A/A /vM- AA>- A/A MA /V5A 
Pump Type & No. A/AdonA 

a-i 
SKC Sift 

*7 
A/AAX^ 
($4 

SKC, 
$9 

A/Ata<V 
S-2. 

SKC. 
4/ 

AMJ^ 
&H fT" 

Sample Media at^ or^ or^ oez— 
Pump Start Time iiU DZt. DU, IIU. fizt Hit 111* lilt IILi 

Stop Timef 
Elapsed Minutes 

Restart Time ESSu 
StopThne/ 
Elapsed Minutes 

Restart Time 
Ow**.AAr 

Stop Time/ 
Elapsed Minutes 

RestattTime ri^ Pump Final 

lU? (UJ no It-o lit? no lio I2D IID 

Er^ u- A HI L3. HI Li X' Li-

piar^ Flow Ran to /o 3 3 yo 3 i to 3 
^^i^Flow Rau 

9.76 %ei Z,9S 2r?| Z.0^ 2.«^ 9'?>l 2J<r 
2.1SS" i-lfS" i.tss T9^r ifi-r 

!,/«'. 4 5SV>4 isiw 3SI 1 iff.i 
s 

35/ 

^^^^^^^^^"^BKA3rwC5nAHutr?D!p?iE3k^^^"«"*TI?n^5S3^!SSS5i3l; ^ 
-OUP BKAyy; AAnyy. ABnyy; BSyy 

•BKA-ii; -AAB-IAH. AL, B. D. PH>«f; 
-ABIHAH. AL. B. D. PH. PLI-M; -BS^ 

-LO^^O•. 45Hi; ̂ Ot, 451-#i; -zr 

Site Name: Veimiculite Exfo Pataietio OAO Ml |Page ^.2< of 
TDD No.; TrEMl-05.003^)078 |Date: /i/i/t? 

Round; /D 

Photo No /Facing \ i 

Affui Label Here Affui Label Here 
t 

/ 

/ 

Station ID 
G148- / 
Sample Name 
G14«- / 
3stti2sffiliaiBi 
TI^LA C>o 

/ 

Locitioii / 
7^ 

-•fitwin 
[decimal degrees) / 
xrngitude 

(decimal degrees) X. "Su^ M 
Pump Type & No, / iX li/t- OO 

Sample Media / 
Pump Start Tune 

/ > StopTim^ 
Elapsed Minutes X/ x^ x^ x^ x^ 
Restart Time / 
Stop Time/ 
Elapsed Minutes X x^ X^ X^ X^ x^ x^ 
Restart Time i 
Stop Time/ 
Elapsed Minutes X x^ x^ x^ X^ x^ 
Restart Time / 
Pump Final 

klooTime / 
Pump Total Run 
Qmg^igjggm) L 
Sont/End X X^ X^ x^ x^ x^ 
Starting Flow Rate 

ittlt^Fiow Ran X 
fL/minl 
Average Flow 
Rate n/mini 
Sampled Air 
Vnhimefl.i 

5l2!£5i.oU .jtA •nt TiiK Is liB&Diit 

BKAyy. AAqr.ABnyyBSTT 
•BKA-if; -AAIWAR AL. B. D. PHH': 
•ABiHAR AL. B. D. PH. PLH«. -BS^ 

.LOTTOS. 4SHi, 4SHW, 
•OUf 



Site Nine: Venniculhe Exfo Pilmctto QAO148 iPBgc of 
rODNo.: TTEMI-OS-OOS-OOTS |Date: 
ActiWtv: iRonad: 
Photo NoTFidng r—— i 1 L : 
Affix Label Here 

/ 
/ 

StetionlO 
G148- / 1 

1 
Sample Nime 
G148- ' / : / i ' D 

1 'i' I'M 1 / 
Location / 

/ 
Latitude 
(decimal degrees] 

(decimal degrees) / i) ivh jol 
Pump Type ft No. 

Sample Media / ' 
Pump Stait Time 

/> Stop Time/ 
Elapsed Minutes A 
lUstaitTlme / ! 
Stop Time/ 
Blapsed Minutes </ 
SestanTime 

/> 
1 

Stop Time/ 
Biased Minutes 
RestaitTime / 
Pmnp Fioftl 
StnoTime / 
>ump Total Run 
rbne fniinutBat / > Rotameter No. 
Stait/End 
Staning Flow Rate 

/ n sndmgFIow Rati L. — 
Avenge Flow 

«>ta; AgthrfcvPMtto kaai Ineji TkaeOut 

BKAyyi AAanr, ABBJT. BSyy 
4KA-M: -AAIKAH. AL, B. 0. PHH*. 
<ABiKAH. AU B. D. PK PLH*. -BS-f# 

•LOTTOS. 4SHW-. -FB-fOt. 45)4'; 
•DUP 

Usite Name: Venniculite Exfo Palmetto GAO 148 |Pt8|e^;^of || 
PDD No.: TTEMI-05-003-007g |Datc: || 
lAcffvity: Balk Material for /fc7A/''~''-4/t3ea .- /IrrfVA. iLOffry/^e^ OtiF>t/y77e3 Round:^} 
Dphoto NoTFacing 1 i 

i i 

Affix Label Here 

Station ID 
G148-
Sample Wame 
G148-
Pield Duplicates 1 II 
Sample Collection Time 

I 

s m 

II 

s 

Sampii 

Debris' I 

s m 

II 

s 

Sampii 

Sou* I 

s m 

II 

s 

Sampii 

Vermiculite Attic 
Insulation (VAl)* 

I 

s m 

II 

s 

Sampii 

SS Auger 

I 

s m 

II 

s 

Sampii 

SS Spoon 

I 

s m 

II 

s 

Sampii 

SSBowl 

I 

s m 

II 

s 

Sampii 

B-ounceJar 

I 

s m 

II 

s 

Sampii 

Three 1-gallcn 
TinlnaHr ha»t 

I 

s m 

II 

s 

Sampii 

Grab (Or) or Gr Co Gr Co Gr Co Gr Co 

I 

s m 

II 

s 

Sampii 

SSSTS& 
rnterv|l/fatches) 

I 

s m 

II 

s 

Sampii 

No. ofComposifo 
Aliouott 

I 

s m 

II 

s 

Sampii 

InRffiSSM 

I 

s m 

II 

s 
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Activitv: Aen^^'Tr --fXOSM //7»v;^ 
Photo NoTFacmg 7^ 
Affix Ubel Here 

56
19

8 
. 56

19
9 

56
20

0 1 56
20

2 

56
20

3 

56
20

4 S 

Station ID 
G148- Ail^s ASJ^7 AtJ^7 
Sample Name 
bl48- -tt 

•Mi-it- ~A61-M 
-II -IX-

-AH-fi/l 
-13 

-A«2-/^ 
1 
-M3-AH 
-IS- -/« 

'ieMDuolitales ^ 
Location Ptanj0f^nm 

1 AM il 1 

Acoeuuia 

Latitude 
(decimal degieei) VA /v/A- /N/A A/A A/A A/A 

ifltiiJiSaili 
A/A 

decimal depees) A/A AA A/A A/A A/A Affir AA 

Pump Type & No. A/ionJ 
en 

SKe- A/Ac««/ 
ISII 

C-ILJMA. 
M 

ASIRCiVt/ 
Ell-

5-/i>rR 
6t 

AlR-Coa/ 
BS tr' 

3^^ Sample Media ta^ A#-/.-. 3^^ 
Pump Start Time HP If>7 /y/7 1917 (y/7 /y/7 1917 /w? 
Stop Time/ 
Elapsed Minutes 

Restart Time 
Slop Time/ 
Elapsed Minutes 

Restart Thne 
Stop Time! 
Elapeed Minutes 
Restart Time 
Pump Final 
StonTInu 
Pump Total Run 
nme/mlnntett j'^ (l-O /Lo IZI fZo fiz /Z,<3 /VL 
RotameUrNo. |iVt 
Start/End 

tM Uw IZ. 

Starting Flow Rate! /Q 
1/mm1 P 5 /O 3 *> 3 /O > 
g^Flow RttJ^ 
rurain^ rr, Kfe I'fil q,U 2FII t.dS 9.?/ t.95 

IIAvenis* F]o^v 2..ftr ^,ei Z.ASS i.77r Xfi9 2.975" 

rl .1 \,\iU T>SXH 1,17 U 557555" 1,173 IV. di 1,1 W.i 3 42.95" 

ificKr cy/ 
Ottme-nL^mfisi^ /SA 

Ju7^^<tt,~^'&/0^4M^>o^KA'M;-AAii-(AH.AUB.D.PH>M; •LOT-iM, 4SH«;-FBHM, 4SH'; 
BKAnr.AAnw.ABny/BSyy ^^.^-JAH, AL.B.R PH.H.>Ji;-BS^ -DUP BKAyr;AAiiyyiABnyy;BSyT 

.8KA-«;-AAiKAH AL.B.D.PHJ-##. 
-ABn-IAH. AL. B. D. PH PL)-W; -BS-M 



SK* NSIM: Vemiculite Exfb Pklmctto QAO MB |P.«e of 1 
TDD No.: TrEMI.05.003W78 jDate: « 
Actlvltv: - iRonnd: II 
Photo NoTFacIng 

1 
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1 
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! 

Affix Ubel Here 
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/ 

Slttion ID 
G148- / 
Simple Name 
G148- / : : / 

/ 
Localion / 
Ledtude 
^decimal degrees) 
Longitude 
Cdecimal dagreea) 

M 
off 

Pump Type ft No. /' 
Sample Media / 
Pump Start Time / . 
Stop Timet 
Elapsed Minutea 
Restart Time 

Stop Time/ 
Elapsed Minutea 
Restart Time 

/ > Stop Time/ 
Elapsed Mimiles 
Restart Time / 
Pump Final 
Stnol^ / 
Pump Total Run 
X|B|gJ[g)igy|||^ 

Start/End 7^ 7^ 
Starting Flow Rati A 
E^gFlow Ran 

Average Flow 
Rftrfl/min'l — 
Vohiiiwn.l 
Notes: AobattbaisiMi TtaKla Time Qui 

Site Name: Vermiculite Exfo Pilmetto GAO 148 jPage ? of 3 
TDD No.; TTEMI-OS-003-0078 jDate: /VV<^^ 
Activity: Bulk Material for ficV t//TV^ jRound^^ 
Photo NoyPacing 

Affix Label Here COOJ^fe-^ 
Station ID 
G148-
Sample Name 
G148- -frea-'B-Aj> 
Field Duplicates 1 

BKAyr. AAnyy. BSyy 
•BKA4f: -AAKAH AL. B, D. PHHW. 
•ABHAH. AU B. D. PH. PLH«;-BS^f 

-IXTT-iOK 45H». -PB401.45HW. 
-DUf 

I - Collect debris or soil m one S-ounce 
jer and VAI m thiee i^. ziplodc bafts 

ABww«b-ABiHB4» 
BSn.ilk.BMI .rtSC^ 
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CERTIFICATION 

SKC Omega Specialty Division is committed to 
manufacturing the highest quality 2Smm cassette for 
asbestos sampling. This commitment is backed by the 

Seal of Approval which assures a higher standard 
for cassetted reliability. approved cassettes are 
assembled in a full HEPA filtered clean environment Our 
cassettes comply with both the NIOSH 7400 method which 
allows up to S fibers/lOO fields and OSHA ID 160 
regulations which allow only 4 fibers/lOO fields. 
Lo<^ for the Seal of Approval when purchasing any 
air monitoring cassettes. 

Cassette Category 
Lot Number 
Compliance 

25mm, 3 piece conductive cassette 
I158-7D9PASK-265 

NIOSH 7400. OSHA ID160 

Average Background Count 
PCM Analysis 

Fibers/too Fields 

aearing: 
Acetone Vapor 

DP/DO (Monitoring Soiution) 

Plastic Conductivity by ASTM D-257 

Percent Carbon by ASTM D-1603 19.05 
Cowl Conductivity by Resistance Meter 10-5008 mtM-Otam 
FUter Material 

PorcSlie 
Pad Material 
Effective Filter Area 
Cowl Length 
Analyst 

0.8 tm 
CeUoloiic 
385inn> 
2in 
PH 

Please keep for your records 
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Site Name: Vermiculite Exfo Palmetto GAO 148 |Page / of y 
TDD No.: TTEMI-05-003-0078 iDate: 12-j 

Photo No./Facing Met Station 

Affix Label Here 
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56
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56
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7 Make and Model: 

Station ID 
G148- Lorzi F=e»2-s^ Serial No.: s 

i:. 
Other Specifications: S ' ; 

i V ' • 

SampleName 11 
G148- 3C 

u:ft~ 
^-37 

t=-&~ P=A-

Serial No.: s 

i:. 
Other Specifications: S ' ; 

i V ' • 

Field Duolicates II i 

Serial No.: s 

i:. 
Other Specifications: S ' ; 

i V ' • 

Location a i=*iu€*~. 
n>a^6UM( 

O.tj^ 
/=n_T«N 

Latitude 
[decimal degrees) A/4 /N//) A/4 
Longitude 
[decimal degrees) A/4 A/4 A/A 
Pump Type & No. A/4 A/4 A/A- Parameters Units 

Sample Media Wind Speed: 

Pump Start Time A/4 A/A- A//1- A/A- Wind Direction: 

Stop Time/ 
Elapsed Minutes * * Temperature: 

Restart Time Relative Humidity: 

Stop Time/ 
Elapsed Minutes 

y 
Precipitation: 

Restart Time Atmospheric Pressure: 

Stop Time/ 
Elapsed Minutes 

X y 
Restart Time 
Pump Final 
StOD Time 
Pump Total Run 
rime fminutesl 
Rotameter No. 
Start/End 

y 
/r, 

M> zz: 
A . A A 

Starting Flow Rate 
L/minl 

V 
sue. iVC' 

/r, 
M> zz: 

A . A A ^.#..3!::: O.M. 
Ending Flow Rate 
L/minl 

• y~*~ y, • 
PL-WM . 

Average Flow 
Rate fL/minl 

OJif ' 
LSTfj^. sampled Air 

)MumefLl 1 1 
/ > r f • f 

OJif ' 
LSTfj^. 

"4otes: 

BKAyy; AAnyy; ABnyy; BSyy 
-BKA-#«; -AAn-[AH, AL, B. D, PH)-#«; 

-ABn-[AH. AL. B. D, PH. PL]-##. -BS-## 
-LOT-[08.45)-##. -FB-[08.45)-##, 

-DUP 



ite Name: Vermiculite Exfo Palmetto GAO 148 

Date: 5 
|p.«. ! of /" 

TDD No.: TTEMI-05-003-0078 

Bac^^ound^^_S»agIin^FieldandLo|^^^^nd^teorologMlJiMira 

Photo NoTFacing 0J55.r 

.f!ix Label Here 

Station ID 
G148-
Sample Name 
G148-

^et 

o> o 
CM <o 
ID 

Jl— 
T 

Met Station 
lake and Model: 

/HXP A^O . 6/6 P 

erial No.: 
A^t Ain2'-7AT? 

ther Specifications: 

cation OAeioMirl 
Aifi-

Latitude 
'decimal degrees) 

7979^ ' 

~~ *> S»v*^ A:*" 

Longitude 
decimal degrees) 

Pump Type & No. 
/},ftcory 
6^6 Parameten Units 

Sample Media Wind Speed: Mfirl 
Pump Start Time iOi? 

Stop Time/ 
Elapsed Minutes 

Wind Direction: yt^ 

Temperature: 

Restart Time Relative Humidity: AtsJU^r 
Stop Time/ 
Elapsed Minutes Precipitation: i>/crhr3 

Bstart Time Atmospheric Pressure: rhJctt^ 
Stop Time/ 
Slapsed Minutes 

Restart Time 
Pump Final I 
Stop Tim? 
Pump Total Run 
T|mefminv^?j5) 

/6<A 
Rotameter No. 
Start/End 
Starting Flow Rate 
ymml 

/o 
Ending Flow Rate 
fL/minl 

.verage Flow 
ial£fL/minl 
SampledAir 
/olume ILl 

CI. ¥3 

1^572..^ 

Met Station Notes: 

4otes: U/Vi. 4-A 

oivviL- AAV . 

BKAyy; AAnyy; ABnyy; BSyy 
-BKA-##; -AAn-[AH, AL. B. D, PH]-##; 

-ABn-lAH, AL. B, D. PH. PL]-##. -BS-## 
-LOT-COS, 45H#. -FB-I08.45J-##; 

-DUP 
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Sample Media 
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Stop Time/ 
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Restart Time 

Stop Time/ 
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Restart Time 
Stop Time/ 
Elapsed Minutes 
Restart Time 
PuropFmal 
Stoo Time 
Pump Total Run 
Time fminutesl llO 

Rotameter No. 
Start/End 
Starting Flow RaM 
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ElXgPlowftatt a,7i 
j\verage Flow 
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^pied Air 11 f 
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Site Name: Vermiculite Exfo Palmetto GAG 148 |P»ge of 
TDD No.: 1TEMI-03-003-0078 iDate: 
Activitv: Ronnd: 
Photo NoTFaclng 

Affix Label Here 

/ 

/ 

Station ID 
G148- / 
Siinple Name 
G148-

/ 
PleldDuolicates / / 
Location / 
Latitude 
(decimal degreea) /. 0 n 
Ixmgitude 
(decimal degrees) /M 
Pump Type & No. / 

* V 

Sample Media / 
Pump Start Time 

/ > Stop Timet 
Elapsed Minutes 
Restart Time 

/ Stop Tune/ 
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Restart Time / 
Stop Time/ 
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Restart Time / 
Pump Final 

/ 
Pump Total Run 
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Ea^Flow Rau 
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Notes: Activity Tiawln Time Out 
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Site Name: Vermiculitc Exfo Palmetto GAO 148 
[Date; >^/3/o7 

iPage ( of 
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Activity: Bulk Material for 
Photo No./Facing 
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d>2.s7.J^<f- / A 
Affix Label Here 56221 56222 56223 56224 
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totervaUinchesI 
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m 
A/4 A/A m 
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AAnyy with -AAn-B-## 
ABnyy with -ABn-B-## 
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"Outdoor writing products... 
...tor outdoor writing people." 

/-oGiBooK i.(56-^3 

CJ 
RECYCLABLE 

"Rlt* In the Rain" • A unique All-Weather Writing 
paper created to shed water and enhance the 
written image, tt is widely used throughout the world 
for recording critical field data n all kinds of weather 

Available in a variety of standard and custom printed 
case-bound field books, loose leaf, spiral and stapled 
nolebooks. multi-copy sets and copier paper 

For best results, use a pendl or an afl-weathar pen 

apioducf of 

J. L OARUNG CORPORATION 
Tacoma, WA 98424-1017 USA 
www.RlteintheRain.com 

Item No. 371 
ISBN 978 V932149-23-4 

Made in the USA 
US PAT NO. 6.863,940 

'.•> : '• ;U^.: >'? • r . • 
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APPENDIX D 
PHOTOGRAPHIC LOG 

(12 Pages) 

TETRATECH TDD No. TTEMI-05-003-0078 
Vermiculite Exfoliation Site GAO 148 



OFFICIAL PHOTOGRAPH NO. I 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: West 

Photographer: John Schendel, Tetra Tech 

Location: Woodruff, SC 

Date: December 2, 2009 

Witness: None 

Subject: Activity area for activity-based sampling (ABS) air sampling Round 1, which involved 
activities that were being conducted by personnel of Palmetto Vermiculite, Inc. These 
activities included bagging of materials and moving materials using a hand cart and a 
forklifl. ABS perimeter upwind (left foreground) and downwind (center background) 
air samples are identified by their blue pumps and tripod stands arrayed around the 
activity area. The activity area was located inside the central portion of the large 
building complex at the GAO 148 site, adjacent to the southeastern side of the 
structure. 

It TETRATECH D-1 TDD No. TTEMI-05-003-0078 
Vermiculite Exfoliation Site GAO 148 
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OFFICIAL PHOTOGRAPH NO. 2 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: North-northwest 

Photographer: John Schendel, Tetra Tech 

Subject: 

Location: Woodruff, SC 

Date: December 2,2009 

Witness: None 

•I'i •' 'i^tr 

An ABS air sampling Round 1 perimeter downwind air sample set (center backgroimd) 
is identified by the blue pump and tripod stand. This image, taken from within the 
activity area, shows light reflecting off particles suspended in the air. 

It TETRATECH D-2 TDD No. TTEMI-05-003-0078 
Vermicullte Exfoliation Site GAO 148 
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OFFICIAL PHOTOGRAPH NO. 3 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 Location: Woodruff, SC 

Orientation: South-southwest Date: December 2, 2009 

Photographer: John Schendel, Tetra Tech Witness: None 

Subject: Activity area for ABS air sampling Round 2, a sweeping activity. The activity 
participant is visible in the center of the photograph. ABS perimeter upwind (right 
foreground) and downwind (left background) air samples are identified by their blue 
pumps and tripod stands arrayed around the activity area. The activity area was 
located inside the central portion of the large building complex at the GAO 148 site, 
adjacent to the northwestern side of the structure. Aside fi-om sweeping, other 
activities occurred in the vicinity of the activity area during the roimd, including 
Palmetto Vermiculite, Inc. personnel using a front-end loader to transport and load 
material into hoppers adjacent to the activity area. 
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OFFICIAL PHOTOGRAPH NO. 4 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: Southeast 

Photographer: John Schendel, Tetra Tech 

Location: Woodruff, SC 

Date: December 2,2009 

Witness: None 

• >>0 

Subject: An ABS air sampling Round 2 perimeter downwind air sample set is identified by the 
blue piunp and tripod stand. This image, taken adjacent to the activity area, shows 
light reflecting off particles suspended in the air. 

ill 
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OFFICIAL PHOTOGRAPH NO. 5 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: West 

Photographer: John Schendel, Tetra Tech 

Location: Woodruff, SC 

Date: December 3, 2009 

Witness: None 

Subject: Background air sampling and meteorological monitoring were conducted at the same 
location on December 3,2009, near the northwestern boundary of the GAG 148 site 
property and west of ABS air sampling Round 3. The background sample was G148-
BKA-19. 
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OFFICIAL PHOTOGRAPH NO. 6 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: Northwest 

Photographer: John Schendel, Tetra Tech 

Location: Woodruff, SC 

Date: December 3, 2009 

Witness: None 

Subject: Activity area for ABS air sampling Round 3, a raking activity. The participant raked 
within the area demarcated by the orange cones. ABS perimeter downwind air 
samples (foregroiuid and right background) are identified by their blue pumps and 
tripod stands arrayed around the activity area. The activity area was located in a low 
area in the northern portion of the GAO 148 site property, northwest of the large 
building complex at the site. 
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OFFICIAL PHOTOGRAPH NO. 7 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: Northwest 

John Schendel, Tetra Tech Photographer: 

Subject: 

Location: Woodruff, SC 

Date: December 3,2009 

Witness: None 

The ABS air sampling Round 3 perimeter upwind air sample set is identified by the 
blue pump and tripod stand. This image, taken adjacent to the activity area, shows the 
opening of a nearby culvert (the top of which is visible at left center) with a ditch 
leading from it (left center to center, behind pump). Material that looked like 
vermiculite was observed within and on the ground surroimding the ditch. 

Tt TETRA TECH D-7 TDD No. TTEMI-05-003-0078 
Vermiculite Exfoliation Site GAO 148 



OFFICIAL PHOTOGRAPH NO. 8 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: North 

Location: Woodruff, SC 

Date: December 3, 2009 

Photographer: John Schendel, Tetra Tech Witness: None 

• >:i • 

Subject: Downward-facing view over the opening of the culvert located near the activity area 
for ABS air sampling Round 3 (also see Official Photograph No. 7). This image also 
shows the head of the ditch leading from the culvert, with water in the ditch. Material 
that looked like vermiculite is visible floating in the water. 
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OFFICIAL PHOTOGRAPH NO. 9 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 

Orientation: North-northwest 

Photographer: John Schendel, Tetra Tech 

Subject: 

Location: Woodruff, SC 

Date: December 3,2009 

Witness: None 

. . ,/v 

Additional bulk material sampling location for sample G148-BS-31. This sample was 
collected from the pile shown, which reportedly consisted of concentrated vermiculite. 
The pile was in one of several covered storage bays that were located along the 
southeastern side of the large building complex at the GAO 148 site. 
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OFFICIAL PHOTOGRAPH NO. 10 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

v- " i 

TDD Number: TTEMI-05-003-0078 

Orientation: North-northwest 

Location: Woodruff, SC 

Date: December 3, 2009 

Photographer: John Schendel, Tetra Tech 

Subject: 

Witness: None 

Additional bulk material sampling location for sample G148-BS-32. This sample was 
collected from the pile shown in the center of the image, which reportedly consisted of 
concentrated vermiculite. The pile was in one of several covered storage bays that 
were located along the southeastern side of the large building complex at the GAO 148 
site. 
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OFFICIAL PHOTOGRAPH NO. 11 
U.S. ENVIRONMENTAL PROTECTION AGENCY 
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TDD Number: TTEMI-05-003-0078 

Orientation: South-southeast 

John Schendel, Tetra Tech Photographer: 

Subject: 

Location: Woodruff, SC 

Date: December 3, 2009 

Witness: None 

Additional bulk material sampling location for sample G148-BS-33. This sample was 
collected from the pile shown, which reportedly consisted of concentrated vermiculite 
from Africa. The pile was in a covered storage bay that was located inside the 
northeastern end of the large building complex at the GAO 148 site. 
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OFFICIAL PHOTOGRAPH NO. 12 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0078 Location: Woodruff, SC 'M r 

Orientation: Southeast 

Photographer: John Schendel, Tetra Tech 

Date: December 3, 2009 

Witness: None 

Subject: Additional bulk material sampling location for sample G148-BS-34. This sample was 
collected from the pile shown, which reportedly consisted of concentrated vermiculite 
from China. The pile was in a covered storage bay that was located inside the 
northeastern end of the large building complex at the GAG 148 site; this pile was at the 
opposite end of the same storage bay where the pile for sample G148-BS-33 was 
located. 

. 1 
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TABLE OF WITNESSES 
VERMICULITE EXFOLIATION SITE GAO 148 

WOODRUFF, SPARTANBURG COUNTY, SOUTH CAROLINA 

Mr. Leonardo Ceron 
On-Scene Coordinator (OSC) 
U.S. Environmental Protection Agency (EPA) 
Region 4 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 
Telephone No.: (404) 562-9129 
ceron.leonardo@epa.gov 

Mr. Terry Stilman, OSC 
EPA Region 4 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 
Telephone No.: (404) 562-8748 
stilman.terrv@,epa.gov 

Mr. Spencer Smith 
Ms. Debbie Kristiansen 
Ms. Vicky Farmer 
Mr. James Ferreira 
Ms. Wendy Robinson 
Field Team Members 
Tetra Tech START 
1955 Evergreen Boulevard 
Building 200, Suite 300 
Duluth, Georgia 30096 
Telephone No.: (678) 775-3080 

Mr. Phil West 
Plant Manager, Palmetto Vermiculite, Inc. 
P.O. Box 178 
13101 Highway 221 
Woodruff, South Carolina 29388 
Telephone No.: (800) 729-2796 

Dr. John Schendel 
Project Manager 
Tetra Tech EM Inc. (Tetra Tech) 
Superflind Technical Assessment and Response 
Team (START) 
1955 Evergreen Boulevard 
Building 200, Suite 300 
Duluth, Georgia 30096 
Telephone No.: (678) 775-3089 
iohn.schendel@,tetratech.com 3 

i 

Mr. Randy Mayer 
Field Team Leader 
Tetra Tech START 
1955 Evergreen Boulevard 
Building 200, Suite 300 
Duluth, Georgia 30096 
Telephone No.: (678) 775-3110 
randv.maver@tetratech.com \' •) 
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Page 1 Of 5 

CHAIN OF CUSTODY RECORD 
Site#: 

No: 10-127-03/18/10-0003 

Contact Name: John Schendel 
Contact Phone: 678-775^9 

Lab: BATTA Environmental Assoc., Inc. 
Ub Phone: 302-737-3376 

Lab# Sample # Locatlan Analyses Matrix Sanrvle 
Media 

Sample Type Collected Sample 
Time 

Numb 
Cont 

Container Preservative Volume Vol 
Units 

56184 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE. 25 
mmdia. 

Lot Blank 12/3/2009 0 1 Cassette None 0 Liters 

56185 GAG 148 ISG 10312: 1995 Air 0.8 um 
MCE. 25 
mm dia. 

Lot Blank 12/3/2009 0 1 Cassette None 0 LMers 

56186 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Blank 12/3/2009 0 1 Cassette None 0 Liters 

56187 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Blank 12/3/2009 0 1 Cassette None 0 Uere 

56188 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample ^2J2JZ0O9 1126 1 Cassette None 1197.6 LkaiB 

56189 GAG 146 ISG 10312:1995 Air 0.6 um 
MCE. 26 
mmdia. 

Field 
Duplicate of 
56188 

12/2/2009 1126 1 Cassette None 1188.6 Uteia 

56190^^ GAG 148 ISG 10312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Sample 120/2009 1126 1 Cassette None 352.8 Liters 

Spedai Instructions: Refer to Instructions on sample analysis contained In Tetra Tech's Excel spreadsheet and in the EPA's 
Request for Analytical Services. ^ /^/ 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date Time Items/Reason Refinqulshed By Date Received by Date Tme 

1 
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1 
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1 
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CHAIN OF CUSTODY RECORD 
Site#: lOj^ST^I^ 

Contact Name: John Schendei 
Contact Phono: 678-77&-3089 

No: 10-127-03/18/10-0003 

Lab: BATTA Environmentai Aseoc., Inc. 
Lab Phone: 302-737-3376 

Lab* Sample# Location Analyses Matrix Sample 
Media 

Sample Type Collected Sample 
Time 

Numb 
Cent 

Container Preservative Volume Vol 
UnMs 

56191 GAG 148 tSG 10312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field 
Oupllcale of 
56190 

12/2/2009 1126 1 Cassette None 354.6 Liters 

56192 GAG 148 ISG10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 120/2009 1126 1 Cassette None 1194.6 Uters 

56193 GAG 148 ISG10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12/2/2009 1126 1 Cassette None 353.4 Liters 

56194 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 120/2009 1126 1 Cassette None 1194.6 Liters 

56195 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 1200009 1126 1 Cassette None 351 Liters 

56196 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 1200009 1126 1 Cassette None 1188.6 Uters 

56197 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 1200009 1126 1 Cassette None 351 Liters 

Spedal Inslmctions: Refer to instructions on sample analysis contained in Tetra Tech's Excel spreadsheet and in the EPA's 
Request for Analytical Services. 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date Time Items/Reason Relinquished By Date Received by Date Time 
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CHAIN OF CUSTODY RECORD 
Site#: 

Contact Name: John Schendel 
Contact Phone: 678-775-3089 

No: 10-127-03/18/10-0003 

Lab: BATTA Environmental Assoc., Inc. 
Lab Phone: 302-737-3376 

C5> 

Lab# Sample# Location Analyses Matrix Sample 
Media 

Sample Type Collectad Sample 
Time 

Numb 
Cent 

Container Preservative Volume Vol 
Units 

56198 GA0148 ISG10312:1995 Air 0.8 um 
MCE, 25 
mmdia. 

Field Sample 12/2/2009 1417 1 Cassette None 1191.6 Liters 

56199 GAG 148 ISG10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12/2/2009 1417 1 Cassette None 353.4 Liters 

56200 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12/2/2009 1417 1 Cassette None 1179.6 Liteis 

56201 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12««009 1417 1 Cassette None 357.56 Liters 

56202 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12/2/2009 1417 1 Cassette None 1173 Liters 

56203 GAG 148 ISG 10312:1995 Air 0 8 um 
MCE. 25 
mm dia. 

Field Sample 12/2/2009 1417 1 Cassette None 358.68 Liters 

56204 GAG 148 ISG 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 1200009 1417 1 Cassette None 1188.6 Liteis 

Special Instrudions: Refer to instiuctions on sample analysis contained te Tetra Tech's Excel spreadsheet and in the ERA'S 
Request for Analytical Services. 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date Time Items/Reason Relinquished By Date Received by Date Time 
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CHAIN OF CUSTODY RECORD 
Site#: 10/2?^ 

Contact Name: John ScFtendel 
Contact Phone: 678-77M069 

No: 10-127-03/18/10-0003 

Leb: BATTA Environmental Assoc., Inc. 
Ub Phone: 302-737-3376 

<S> 

Lab# Samplai Location Analyaas Sample 
Media 

Sample Type Collected Sample 
Time 

Numb 
Cont 

Container Preservative Volume Vol 
Unite 

SKOS GA014S 13010312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Sample 12«C009 1417 Cassette None 362.95 Liters 

56206 GA0148 ISO 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12012009 1417 Cassette None 1186.2 Liters 

56207 GA0148 IS0 10312: 1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 120/2009 1417 Cassette None 351 Liteis 

66208 GA0148 IS010312: 1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field 
Duplicate of 
56207 

12/2«009 1417 Cassette None 351 Liters 

56210 GA0148 ISO 10312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Sample 12AV2009 1057 Cassette None 1207.2 Liters 

56211 GA0148 13010312:1996 Air 0.8 um 
MCE. 25 
mm dia. 

Fieid Sample 12/3/2009 1057 Cassette None 348 Liters 

56212 GA0148 13010312:1995 Air 0-8 um 
MCE, 25 
mm dia. 

Field Sample 12/3/2009 1057 Cassette None 1188.6 Liters 

Special Instructions: Refer to instructions on sample anatysis containad in Tetra Tech's Excel spreadsheet and in the EPA's 
Request for Analytical Services. 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date Tme Items/Reason Relinquished By Date Received by Date Ttme 

i 
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CHAM OF CUSTODY RECORD 
Site#; ia|i27lf^ 

Contact Name: John Schendei 
Contact Phone; 678-775-3089 

No: 10-127-03/18/10-0003 

Lab: BATTA Envifonmenta! Assoc.. Inc 
Lab Phone: 302-737-3376 

Lab# Sample# Location Analyses Matrix Sample 
Media 

Sample Type CoHectsd Sample 
Time 

Numb 
Cont 

Container Presetvativs Volume 

7»fcwt3^ 
Vol 
Units 

56213 GA0148 IS010312:1995 Air 0.8 um 
MCE, 25 
mmdia. 

Field Sample 12/3/2009 1057 Cassette None LHefs 

56214 GAD 148 IS010312:1995 Air 0.8 um 
MCE, 25 
mmdia. 

Fieid Sample 12W2009 1057 Cassette None 1191.6 LHets 

56215 GA0148 IS010312:1996 Air 0.8 um 
MCE. 25 
mm dia. 

Field Sample 12/3^2009 1057 Cassette None 352.2 Liters 

56216 QA0148 IS010312:1995 Air 0.8 um 
MCE. 25 
mm dia. 

Field Sample 120Q009 1057 Cassette Nona 1173 Litois 

56217 GA0148 IS010312:1995 Air 0.8 um 
MCE, 25 
mmdia. 

Fieid Sample 12/3C009 1057 Cassette None 351.6 Liters 

56218 GA0148 ISO 10312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

Field Sample 12/3/2009 1057 Cassette None 1183.8 Liteis 

56219 GA0148 IS010312:1995 Air 0.8 um 
MCE, 25 
mm dia. 

FwklSampie 12/3/2009 1057 Cassette None 34Z6 Liters 

Special Instructions: Refer to Instructions on sample analysis contained In Tetra Tech's Excel spreadsheet and in the EPA's 
Request for Analytical Services. ^ ̂  ^ ̂ ^ 2-> 

SAMPLES TRANSFERRED FROM 
CHAM OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date Tn» Mams/Reason Rellnqutshed By Date Received by Date Time 
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CHAIN OF CUSTODYRTCORD^ 
Site#: 10/27® 

Contact Name: Jotin Sdiendel 
Contact Ptwne: 678-775-3089 

No: 10-127-03/18/10-0002 

Lab:IATL 
Ub Phone: 856-231-9449 

Lab# Sample# Location Analyses Matrix Sample 
Media 

Sample Type Collected Sample 
Time 

Numb 
Cont 

Container Preservative Volume Vol 
Units 

58209 GA0 148 ISO 10312:1995 Air 0.8 urn 
MCE. 25 
mm dia. 

Field Sample 12A3/2009 1027 1 Cassette None 1572.8 Liters 

Special fnstructiona: Refer to the instructions on sample analysis contained in Tetra Tech's Excel spreadsheet and in the EPA's 
Request for Analystical Services. 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Items/Reason Relinquished by Date Received by Date rme ItemsfReason Relinquished By Date Received by Date Time 
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Page 1 Of 1 

CHAIN OP CUSTODY RECORD 
Ste#: 

Contact Name: John Schendel 
Contact Ptwne; 678-775-3089 

No: 10-127-03/18/10-0001 

t^b: lATL 
Lab Pitone: 85&-231-9449 

<S> 

Lab* Sample* Location Analyses Matrix CoOecUon 
Motiiod 

Sample Type Conedad Sampia 
Tana 

Numb 
Cont 

Container Praaervalnre 

56220 GA0148 CARS 435. ASTMD4643-
00, ASTM D422-63 (2007) 

Bulk Solid Composite. 5-
pL, 0-1 inch 
bgsM. 

Reld Sample 

th^s 
12/3/2009 1318 1 8 oz glass jar None 

56221 GA0148 CARS 435, ASTM D4643-
00, ASTM D422-63 (2007) 

Bulk Solid Grab, 
colfe^d from 
apile 

Field Sample 12/3/2009 1050 1 8 oz glass jar None 

56222 GA0148 CARS 435, ASTM D4643-
00, ASTM D422-63 (2007) 

BufcSolld Grab, 
coiiocToa TTom 
apile 

Field Sample 12/3/2009 1053 1 8 oz glass jar None 

56223 GA0148 GARB 435, ASTM D4643-
00, ASTM 0422-63 (2007) 

Bulk Solid Grab, 
collected from 
apile 

Field Sample 12/3/2009 1344 1 8 oz glass jar None 

56224 GA0148 CARS 435, ASTM 04643-
00. ASTM 0422-63 (2007) 

Bulk Solid Grab, 
collected from 
apile 

Field Sample 12/3/2009 1345 1 8oz glass jar None 

Special Instructions: Refer to ttia Instructions on sample analysis contained in Tetra Tech's Excel spreadsheet and in the EPA's 
R^uest for Analytical Services. 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY* 

Items/Reason Relinquished by Date Received by Dale Time Itams/Reason Relinquished By Data Received by Date Time 



GAO 148 Solid Samples 
sn« No 1 Saimler Remarke . 1 Storaaa 1 1 Ham No. 

1(M)127 56220 GAO 148 12/3/2009 1318 Field Sample Bulk Solid 
Composite, 5-pt.. 0-1 
inch bgs or 0-2 inches 
bgs 

Field Team ASS - Round 3: Raking 8QZ glass jar 1 Ambient None 
GARB 435; ASTM 
04643-00; ASTM 
0422-63 (2007) 

1.2. and 
3 

10-0127 56221 GAO 148 12/3/2009 1050 Field Sample Bulk Solid Grab, collected from a 
pile Field Team Additional Bulk Sampltng 8oz glass Jar 1 Ambient None 

CARB 435; ASTM 
04643-00; ASTM 
0422-63 (2007) 

1.2. and 
3 

Bulk Solid 
Sampling 

10-0127 56222 GAO 148 12/30009 1053 Field Sample Bulk Solid Grab, collected from a 
pile Field Team Additional Bulk Sampling 8 oz glass jar 1 Ambient None 

CARB 435; ASTM 
04643-00; ASTM 
0422-63 (2007) 

1.2. and 
3 

10-0127 66223 GAO 148 1200009 1344 Field Sample Bulk Solid Grab, collected from a 
pile Field Team Additional Bulk Sampling 8 oz glass jar 1 Ambient None 

CARB 435; ASTM 
04643-00; ASTM 
0422-63 (2007) 

1.2. and 
3 

10-0127 56224 GAO 148 1200009 1345 Field Sample Bulk Solid Grab, collected frcMn a 
pile Field Team Additional Bulk Sampling 8 oz glass \ar 1 Ambient None 

CARB 435; ASTM 
04643-00; ASTM 
0422-63 (2007) 

1.2. and 
3 
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APPENDIX G 
SCRIBE DATABASE 

(On compact disc) 
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ft TETRATECH TDD No. TTEM1-05-003-0078 
Vermiculite Exfoliation Site GAO 148 
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ATTACHMENT 1 
DATA VALIDATION REPORTS 

(On compact disc) 

•¥' 
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ft TETRATECH TDD No. TTEMl-05-003-0078 
Vermiculite Exfoliation Site GAO 148 

-h 
-• Or •• 



ATTACHMENT 2 
METEOROLOGICAL MONITORING DATA 

(On compact disc) 

TETRATECH TDD No. TTEMl-05-q03-0078 
Vermiculite Exfoliation Site GAO 148 



ATTACHMENT 3 
LABORATORY DATA PACKAGES 

(On compact disc) 

ft TETRATECH TDD No. ITEM 1-05-003-0078 
Vermiculite Exfoliation Site GAO 148 




